Illinois Technograph v. 076, iss. 1 Oct. 1960 by unknown
%l/fto>>'
Somewhere east of
The U. S. Army Corps of Engineers is con-
structing this operational intercontinental
missile base in Wyoming. In front of the
partially completed Launch and Service Build-
ings are Col. Sidney T. Martin, in charge of
construction, and Maurice K. Graber, a con-
struction engineer for the Corps.
This is the inside of the blast pit of one of the
launcher buildings. In all six of these build-
ings there are 1,040 tons of structural steel,
1 ,950 tons of reinforcing steel, over 48,000 tons
of concrete aggregate, blocks and cement,
and 8,040 tons of mechanical steel items.
Laramie, on one of Wyoming's
plains, you'll find the strangest
government housing project ever
built. Six concrete and steel build-
ings are being constructed to house
Atlas missiles. The site is one of the
operational intercontinental missile
bases to be operated by the Strate-
gic Air Command. This base is being
constructed on the surface. Others
will burrow deep into the earth.
Generally, the missiles are all
you ever hear or read about. Ac-
tually, they're only a small part of
the missile program. Most of the
manpower and material go into
ground support equipment. There
are over 11,000 tons of steel and
over48,000tons of concrete aggre-
gate, blocks and cement in the six
launching service buildings at this
site alone.
United States Steel can supply
virtually all of the material for a
missile program — carbon steels,
high-strength low-alloy steels, ultra-
high-strength alloy steels, Stain-
less Steel, steel fence, electrical
cable, cement and wire rope.
The success of our whole missile
program depends upon these ma-
terials. And upon manpower. Here's
where you fit in: it takes trained en-
gineers and men of many other pro-
fessions, such as those interested
in financial analysis or sales to
research, develop and produce
these steels. If you would like to
have information about the many
career possibilities at U.S. Steel,
send the coupon.
Fuel lines and process piping are Stainless
Steel and operate at pressures up to 15,000
psi. The pipes are kept almost surgically clean
to prevent contamination of fuel and subse-
quent malfunction. Vapor degreasing and
chemical cleaning processes are used on
the pipes.
(USS) United States Steel
The Atlas is powered
by a cluster of liquid
propellant rocket en-
gines that burn liquid
oxygen and RP-1. a
kerosene-like hydro-
carbon fuel. 192 pres-
sure tanks fabricated
from alloy or Stainless
Steel plate at this site
store liquid and gases
—liquid oxygen and ni-
trogen and helium
gases which are used
to inject the fuels into
the missiles.
United States Steel Corporation
Room 6071. 525 William Penn Place
Pittsburgh 30, Pennsylvania
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Set your sights for
world-wide job opportunities
Phillips offers outstanding career
opportunities in your chosen field.
The sun never sets on Phillips world-wide operations.
And because Phillips is one of America's largest and
most diversified companies producing and marketing
petroleum, natural gas, natural gas liquids and petro-
chemicals, you can select a career that matches your
interests and your education.
You may be interested in research and development
concerned with atomic energy . . . exotic fuels . . . s\'n-
thetic rubber . . . plastics . . . fertilizers. Or in processes
for improved motor fuels, lubricants and other petroleum
products. There are many other career opportunities,
too, in geolog>', geophysics, computer programming,
marketing, production and transportation.
Promotion from within. PhiUips policy of moving
people up all along the Une . . . transferring them from
within the organization . . . provides plenty of room to
grow. It creates a favorable climate and incenti%e for
ambitious, competent, young engineers and scientists to
become the key men of tomorrow.
Aggressive ne'w expansion by PhiUips in three
major growth industries— oil. natural gas and chemicals
—has contributed to a unique stabihty which offers
broad opportunities for future development.
Arrange for an interview, through your Placement
OflBce, when the Phillips representative visits your cam-
pus. .And write today to our Technical Manpower Divi-
sion for the latest brochure describing career oppor-
tunities at Phillips,
PHILLIPS
PHILLIPS PETROLEUM COMPANY
Bartlesviile, Oklahoma
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Things we know about tomorrow:
•I
Mi
10,000 traffic signals controlled by a computer.
Imagine a computer that could solve the downtown
traffic problem. This is the long-range potential of a
new kind of computer invented by Wcstinghouse, one
that "learns" by experience, and adapts instantly to
changing problems. One pilot model has been running
a refinery process. Tomorrow this new-concept com-
puter will improve the making of cement, paper, and
almost anything else made by a continuous process.
Compared to standard computers, it will be smaller,
cheaper, more reliable.
Interest in tomorrow is one reason Wcstinghouse
is the best place for talented engineers. For more rea-
sons, write L. H. Noggle, Wcstinghouse Educational
Department, Pittsburgh 21, Pa.
You can be sure ... if it's
Westinghouse
On the riddle of
rolling friction
General Motors is pioneering research into the mystery of energy losses in the rolling ball. With a unique
measuring device (above), investigators have not only confirmed the hypothesis of how a rolling ball loses
energy (Answer: elastic hysteresis), but have also learned where this lost energy is dissipated (Answ^er:
in the interior of the material, not on the surface).
The effectiveness of automation depends upon tiie ingenuity of the scientist and engineer. If
you are about to begin a career in the field of technology you'll benefit yourself by working
where ingenuity and enthusiasm pay off. At General Motors they do, and in a big w^ay.
What is your main interest? GM's diversification covers many fields. Automotive research,
production engineering and manufacturing, electronics and astronautics are just a few. With
so many and varied divisions, GM can offer men who qualify the choice of specialization or
the opportunity to work on vastly different projects.
If you are an undergraduate, or if you are working on a postgraduate degree, GM has a
financial aid program that you should look into. For complete information, w^rite to General
Motors, Personnel Staff, Detroit 2, Michigan.
GENERAL MOTORS
GM positions now available in these fields for men holding Bachelor's, Master's and Doctor's degrees: Mechanical, Electrical, Industrial, Metallurgical, Chemical,
and Ceramic Engineering • Mathematics • Industrial Design • Physics • Chemistry • Engineering Mechanics • Business Administration and Related Fields
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Is there a future for you in a chemical company?
At Monsanto, definitely yes. Mechanical and elearical
engineers carry kev responsibilities in Monsanto en-
gineering and management. You will have unique
opportunities for broad application of your profes-
sional skills as well as opportunities for specialization
in engineering, plant operations, research and
development.
Mechanical Engineers..
• Plant design and layout
• Equipment selection
• Materials specification
• Design of new and unique equipment
Plant engineering
Construction
Specialization in the fields of fluid
mechanics, stress analysis, heat
transfer, etc.
Electrical Engineers...
• Design of electrical systems • Power distribution and substation design
• Process control instrumentation • Automated process systems engineering
• Applied research • Equipment evaluation and selection
Want to hear more? We hope you will arrange through
your Placement Director to
see our representative when
he visits your campus, or write
Professional Employment
Manager, EM-1, Monsanto
Chemical Company, St. Louis
66, Missouri.
Monsanto
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6~J] en
... is a rare and marvelous possession. It is to be
coveted and protected—nourished and encouraged
—
given
freedom for expression, and, at the same time,
intelligent guidance.
At Delco Radio Division of General Motors we have
an appreciation for talent—the kind of talent which led
Delco to a position of leadership in the fields of
electronics and solid state physics.
Armed with this background and men of proven
abilities, we intend to assault the challenges of the future.
We have unusual opportunities for ambitious young men
with new ideas
—
new talent. If you're interested in becoming
a part of this aggressive Delco, GM team, write to
Mr. Carl Longshore, Supervisor—Salaried Employment,
for additional information—or talk with our
representative when he visits your campus.
ELCO Radio Division of General Motors
KoKOMO, Indiana
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From the Editor's Desk
Our Waning Technology — A Critical Problem
The world we live in is an extremely competitive one. Whether or not we want to admit
It, we have entered into direct competition with Russia. Day-by-day this competition inevitably
creeps into every area of our daily existence. We are literally engaged in a fight for survival.
One of the most crucial areas of competition is the struggle for technological supremacy
in science and engineering. Already the Soviets have clearly wrested the lead from us in many
areas of nuclear and space developments, despite protests to the contrary. And there are other
signs of our losing battle in technology.
In 1950, when the difference in political ideologies and increasing international com-
petition between the United States and Russia became clearly apparent, we had approximately
100,000 more trained engineers than the Soviets did.
Today, the USSR not only has more trained engineers than the U. S., but continues to
pull away by an ever-v/idening margin! The Soviet Union is currently graduating 90,000 engi-
neers annually—double the number of U. S. engineering graduates.
Our government is not unaware of this untenable situation, nor of the consequences
should it be allowed to continue. The problem is under study by a special President's Commit-
tee and last year a government student loan program was put into operation.
Meanwhile, the problem grows steadil/ worse. A recent survey by the Engineering
Manpower Commission estimates a fifty perceit increase in the need for engineers in Ameri-
can industry in 1966. Yet, U. S. educators tell us that each year as many as 200,000 of our na-
tion's most talented high school graduates do not go on to college and that freshman engineer-
ing enrollments are decreasing.
This tremendous waste of talent has prompted the establishment of a considerable num-
bsr of scholarship foundations. Some of them, like the Hertz Foundation, specialize in engineer-
ing grants. Such non-profit organizations hove been of tremendous help to large numbers of
students. But even the financial resources of these groups are inadequate to cope with the prob-
lem singlehandedly.
What then is the key to turning the tid3 and finding a winning combination? What can
America, who was the traditional leader do to ragain its inherent leadership position?
Many Americans do not realize that they can make an individual contribution by sup-
porting science and engineering interest among our youth, by encouraging them to take sci-
ence and mathematics courses in high school, by seeing to it that the local high schools pro-
vide the proper guidance and training for college, by encouraging the pursuit of a science or
engineering career and finally by financial assistance.
Donations made to government-recognized scholarship foundations are tax deductible
and, surprisingly, the amount donated need not necessarily represent a huge sum. A few of the
Foundations will absorb any administrative costs incurred in processing such sponsored
scholarships and apply the full amount donated exclusively to student assistance.
The need is there. The decision is yours.
-C. H. J.
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HEART OF THE POWER-SEAT MECH-
ANISM . . . Two slave units, on the left
and right sides of seat, are driven by flexi-
ble shafts to provide three-way motion.
A single !4 -hp motor attached to a
geared drive unit is the power source.
Flexible shafts rotate at 1250 rpm, carry
9 in. -lbs. of torque at running load (three
persons ) and 1 5 in. -lbs. at full stall speed.
Flexible Shafts Solve Space Problems in Chrysler Power-Seat
Chrysler Corporation faced a design challenge
in its power-operated seat adjuster. Six-way mo-
tion was called for: fore and aft, up and down,
and tilt. Yet there was limited space under the
seat for the mechanism. After much Chrysler
testing and development, a design submitted by
subcontractor Ferro Stamping Company was
approved, utilizing flexible shafts.
According to Chrysler, the decision to go to
flexible shafts was based on the following ad-
vantages :
1. SPACE ECONOMY... "flexible shafts pro-
vided means to transmit power from a single elec-
tric motor, without compromising seat design."
2. REDUCED STRESSES ., ."flexible shafts
act as torsion bars to reduce motor armature
stresses induced when the mechanism was
stopped or stalled suddenly."
3. RELIABILITY..."not a single shaft fatigue
failure reported from the field to date."
4. LOW COST. . ."flexible shafts definitely rep-
resented savings without sacrificing design ad-
vantages."
Investigate for yourself how flexible shafts
can solve many of your design problems and at
the same time reduce costs!
S. S. WHITE INDUSTRIAL DIVISION, Dept. C-2, 10 East 40th Street, New York 16, N.Y. io.8
THE S. S. WHITE FLEXIBLE SHAFT HANDBOOK
New 4th Edition
. .
. Send for your free copy!
This authoritative handbook has been
recently revised to include new selec-
tion and application data for S. S.
White Standard
. . . Pre-engineered
. . .
Custom-designed flexible shafts.
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AT HUCaiES THE DIVERSITYOF ELECTRONICS
ACTIVITY AT HUGHES PRO-
VIDES AN IDEAL ENVIRON-
MENT FOR THE GRADUATING
ENGINEER OR PHYSICIST.
THESE ACTIVITIES INCLUDE:
Polaris Guidance Development
Army/Navy Connputer Systems
Space Ferry
Fixed Array Antennas
Fire Control Radar Systems
Pulsed Doppler Radar and
Anti-Submarine Warfare
Naval Tactical Display Systems
3-Dimensional Radar
Air-to-Air Missiles
Space Propulsion Systems
Tunnel Diodes
Infrared Devices
Satellite Active Repeater
Development
Wide Band Scanning Antenna
Feed Systems
Microwave Antennas and
Radomes
Guidance and Navigation
Computers
Satellite Communication
Systems
Satellite Reconnaissance Drone
World-Wide Communications
Netw/orks
Command Control and
Information Processing
Micro-Electronics
Linear Accelerators
Gamma Rays
Nuclear Fission
Remote Handling Devices
Photoconductive Materials
Electroluminescence
Solid State Display Devices
Terminal Communications
Line-of-Sight UHFand
VHF Relay Systems
Air Traffic Regulation and
Landing System
Pincushion Radar
Logi-Scale General Purpose
Computer
Radar Closed Loop Tester
Missile-Range Stiip
Instrumentation
Precision Trajectory
Measurement System
Space Vefiicle Subsystems
Telemetering Systems
Radiation Sources, Detection,
Handling Equipment and
Effects Analysis
Inertial Missile Guidance
Systems
Machine Tool Controls
Microwave Tubes
Transistors and Diodes
Rectifiers
Thermal and Magnetic Relays
Crystal Filters
Digital Components and Devices
Plasma Physics Research
ELECTRICAL ENGINEERS AND PHYSICISTS
B.S., M.S. or Ph.D. (Mid-Year and June Graduates)
Members of our staff will conduct
CAMPUS INTERVIEWS
November 3 and 4, 1960
Find out more about the wide range of programs, unique
Professional Register, advanced educational programs and
relocation allowances offered by Hughes.
For interview appointment or informational literature consult
your College Placement Director. Or write Hughes College
Placement Office, P. O. Box 9051 5, Los Angeles 45, California.
CREATING A NEWWORLDWITH ELECTRONICS
HUGHES
I
I 1
HUGHES AIRCRAFT COMPANY
Culver City. El Segundo. Fullerton,
Malibu, Newport Beach, Oceanside,
Los Angeles, Calif.; Tucson, Arizona
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Biggest thirst in the universe
I
Each 6,000,000 pound thrust rocket ship now being planned for manned
interplanetary exploration will gulp as much propellant as the entire capac-
ity of a 170 passenger DC-8 Jetliner in less than 4 seconds! It will consume
1,140 tons in the rocket's approximately 2 minutes of burning time. Required
to carry this vast quantity of propellant will be tanks tall as 8 story buildings,
strong enough to withstand tremendous G forces, yet of minimum weight.
Douglas is especially qualified to build giant-sized space ships of this type
because of familiarity with every structural and environmental problem
involved. This has been gained through 18 years of experience in producing
missile and space systems. We are seeking qualified engineers and scien-
tists to aid us in these and other projects. Write to C. C. LaVene, Box 600-M,
Douglas Aircraft Company, Santa Monica, California.
Dr. Henry Ponsford, Chief, Structures Section, discusses valve and
fuel flow requirements for space vehicles with 1^^ I I ^ I AQ
Donald W. Douglas, Jr., President of UU UULMO
MISSILE AND SPACE SYSTEMS MILITARY AIRCRAFT DC-8 JETLINERS CARGO TRANSPORTS AIRCOMB® GROUND SUPPORT EQUIPMENT
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Dow means an attitude toward
research, resources, results
RESEARCH. "Find the truth of a matter first, then adapt that
truth to the industrial needs of the day." This is the attitude
of the research stall of The Dow Chemical Company. In
new and expanded facilities across the United States, in
Canada, and overseas, Dow research continues to embody
this philosophy on which the company was built. It is note-
worthy in the history of Dow that parallel to the steady
growth of the compan\ has been a steady increase in the
number of research personnel. With this attitude toward
research. Dow w ill continue to find and invent new and better
processes and products, and at the same time to offer the re-
search-minded person an ideal atmosphere for development.
RESOURCES. NMien someone told Herbert H. Dow that there
wasn't enough bromine available in the earth, he made his
now famous statement. "We'll have to mine it out of the
ocean, then." This is characteristic of the Dow attitude
toward resources. It is true that the chief raw materials for
virtually all the Dow products are sea water, brine, petro-
leum, coal, and oyster shells. It is also true that the Dow
attitude tow ard resources has led to an extremely broad and
beneficial exploitation of these common materials. Dow
thoroughness in the handling of all resources has led to the
industry axiom, "If its Dow, it"s backed by complete
technology."
RESULTS. Even with such a short list of raw materials as
Dow employs, a complete exploration of these materials will
take \ou into medicine and biochemistry, agriculture, metal-
lurgy, dyestuffs, solvents, plastics, and just about every other
field as well. And Dow gets results. Many of these bear
well-known names like saran and Saran Wrap*. Dowgard*,
St\rofoam5, Lurexi', and hundreds of others. And the end
is not in sight. Each new product suggests its successor, and
it's the rare item that can't be improved. Hence, as it must
be in every healthy company, every effort is made at Dow
to see that research produces new results from the available
resources.
To learn how you can find a part in the Dow Opportunity,
visit, or wTite to the Technical Employment Manager at one
of the locations listed below. 'Trademark
Californla-Pittsburg, Seal Beach • Colorado-Rocky Flats • Iliinois-The Dow Metal Products Company, Madison • Louisiana—Plaquemine
MossachuseMs-Eastern Research Laboratory, Framinghom • Ohio-The Dobeckmun Company; Dow Industrial Service, Cleveland
Oklohoma-Dowell Division, Tulsa • Texas—Freeport • Virginia—Williamsburg • Canada—Sarnia, Ontario
THE DOW CHEMICAL COMPANY • MIDLAND, MICHIGAN DOVV^
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CHEAP CHARGE
FOR A THUNDERSTORM
By F. J. Wymer, E.E.
There has been much research done
concerning electrical stonns and light-
ning. It appears that a storm may dissi-
uate, in one lightning spark, about 550
kwhrs. of eners:>-. and neutralize some
17 coulombs of charge. The energ\- dis-
sipated would light the averatje house
for one month and 17 coulombs would
change a 1 microfarad capacitor to 17
million volts. The cloud potential du"--
ino- storms may reach as much as 100
million volts.
Some of this research has been done
under verv adverse conditions. In order
to determine anything about an active
thundercloud, one must be inside the
cloud. The men working on this prob-
lem usually fly airplanes, loaded with
equipment, through these clouds to make
their measurements. This is rather haz-
ardous, and the planes are often hit by
lightning.
Some of the quantities which are
measured in these storms are the charge
on the drops of water, the mass and
velocity of these drops, and the elec-
tric field intensity. The instruments
must operate properly under very ad-
verse conditions of rain, dirt, and high
winds. Meters for this work are not ac-
ceptable if they have too many moving
parts or are too delicate. The cost of
maintaining these instruments would be
unreasonable.
There have been a number of meth-
ods used to measure quantities related
to the drops themselves which are prac-
tical and accurate. P. Gshwend used a
special absorbent paper and allowed the
drops to fall on this paper. The paper
was placed on the central system of an
electrometer which was then used to
measure the charge of each drop. Later,
S. K. Banerji and S. R. Lele used an in-
strument which would take only cer-
tain drops. It had a rotating wheel
which, in a moderate rainfall, would
only allow a certain number of drop
charges to be measured. The charge was
recorded by taking pictures of the de-
flection of a Wilson tilt electroscope. A
more recent method, which is used now
and was used bv R. Gunn, measures the
12
charge, velocity, and mass of the drop
all at one time. It is shown in Fig. I.
The drop falls through the opening 1,
and is then guided by the opening 2,
which is adjustable. The second opening
insures that only vertically falling drops
will be recorded. The drop then passes
through the inductor 3, and imparts to
the inductor charge \vhich is approxi-
mately equal to the drop charge. The
induced charge produces a voltage across
the resistor 8, which is sent through an
amplifier and recorded as a pulse on
the blueprint paper 7. The direction and
size of the pulse tell the magnitude and
sigii of the drop charge. Then the drop
falls down through the inductor 5 and
the same process is repeated, another
nulse is recorded on the blueprint paper.
Knowing the distance between the two
inductors, and the time between the
two pulses enables a calculation of the
velocity of the drop. Then the drop
falls through the opening 6, and falls
on the paper 7. The size of the splash
it makes is proportional to its size, and
mass. Thus with this instrument, the
magniture and sign of the charge of the
drop, the velocity, and the mass of the
drop can be measured at one time. The
paper is calibrated so that these quan-
tities can be read directly.
Two methods are used to measure
the electric field intensity at a given
point. The AC method employs basical-
ly an AC generator using the E-field
instead of a magnetic field, and the DC
method utilizes a DC generator on the
same principle. The AC generator must
be synchronized to measure E fields in
both directions. It is shown in Fig. II.
The generator consists of two rods with
inductors on the ends of them. They
rotate, and as they pass through the
field, a current is induced in the re-
sistor R. The resulting voltage is am-
plified, rectified and measured by the
DC microammeter. The DC meter is
used so that fields in both directions
may be read on the same meter.
The E-field meter based on a DC
generator is shown in Fig. III. This
meter gives an output which is a series
of pulses. The meter reads the average
current and thus will read one way or
the other depending on the direction of
the E field being measured. Varying the
time-constant of R and C across the
meter ^vill vary the DC current in the
meter, and thus will control the sensi-
tivity of the meter. If the two tubes
are not identical, there will be some
reading on the meter with no applied
field, due to the DC plate current. The
potentiometer R' is a zero adjustment,
so that the current can be adjusted to
zero for no applied field.
To calibrate these E-field meters, a
field is applied to the generator, and the
meter is marked. When a field is ap-
plied, two screens are used. One is main-
tained at ground and the other main-
tained at a potential above ground. If
the dimensions of the screens are more
than three times their separation, then
the two screens approximate t\vo paral-
lel plates, and the E-field is E = V/S,
where V is the \oltage between the
screens, and S is their separation. Then
the meter reading for a number of
values of E can be marked on the
meter.
There are a number of theories con-
cerning the charging of storms. The
most important theory seems to be a
process which consists of the following
three steps:
1). Positive and negative ions are
first produced by cosmic rays and radio-
activity. These are produced at a rate
of about 10 ion pairs 'cu. cm./sec. at
lower altitudes, and the rate steadily in-
creases to about 45 ion pairs 'cu. cm./sec.
at altitudes around 8 or 9 miles.
2). By diffusion, these ions unite with
the water droplets, and the droplets
combine to foiTn charged drops. They
usually form an equilibrium charge on
the cloud.
3). The drops are then selectively
electrified, to separate the positive and
negative charges. This means that the
drops combine with each other to form
larger charged drops, some of these
being neutralized. Some combinations
of similarly charged drops) produce
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larj;e stronger chaifiej ilroixs. It lias
been found that, generally, most drops
combine to form larger charges.
When these drops fall, their analysis
gets \ery complex due to the turbulence
of the air.
The three steps mentioned above are
in consideration of equal probabilities
for collision of positive and negative ions
with the drops. Generally, these col-
lisions take place at different rates, and
thus the cloud has a net positive or nega-
ti\e charge. Mr. R. Gunn has tabu-
lated the data of Fig. IV. for the prob-
ability of collision being the same. Of
course, this is theoretical, but the final
charge seems to check \\ell with lab.
experiments. The table is shown for
only three collisions, but it may be con-
tinued for more collisions in the same
manner: after four collisions, the —2
charge would be J/ (125) + ^4 (375)=
250. This table was developed for 1000
initially neutral drops, and it describes
the initial processes of the electrification
of the drops.
If the probability of collision were
different, hte table of Fig. IV would
tend to shift to one side or the other.
However, after some time, the drops
with the greater probability of collision
will be^in to have fewer collisions due
to their increased charge tending to
force the ions away. Then the cloud will
reach an equilibrium charge.
Expressions for transfer of charge by
diffusion have been dexeloped, and
these expressions have been checked ex-
perimentally. Mr. F. J. Scrase ran ex-
periments for two years on raindrop
charges, and he found that the charge
on drops during very light rainfall was
about 93^'r positive. He also found that
as the precipitation rate increased, the
per cent of positively charged drops de-
creased, until cloudburst proportions
were reached. Then the charges were
fairly random. The results he obtained
for very mild rainfall checked the equa-
tions very well. The predominance of
negatively charged drops in a thunder-
storm seems to indicate that the drops
at high altitudes carry negative charges.
It may be that the charged drops are
derived from snow flakes which melt
at lower altitudes. Consider a particle
of snow falling in an electric field, and
this particle breaks such that one half
of the flake lies on top of the other.
Then each half of the Hake will have
a charge due to polarization, and the
two charges must be equal and opposite
if the snowflake had no net charge on
breaks on a plane other than perpendicu-
lar to the field, each half will be charged
a smaller amount. At the freezing level,
it has been noted that generally the
highest charges are found. This indi-
cates a high electric field intensity. As
each snowflake breaks in a large E-field,
each half of the flake will be charged
SHIELD
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to a high value. The reason for the
snoxvflakes breaking here is that they
are melting, and thus will break up
easily. Since each snowflake requires
only about 1 50 the mass of free water
that a drop needs, the charge per unit
of mass of these Hakes might be verj'
large, and when they combine into
drops, these drops will have high
charges also. This is another way in
which drops are charged.
will be charged. As these flakes fall past
the freezing level, and melt, charged
droplets are formed, which will com-
bine with other droplets to fonii the
charged rain drops.
It might seem that as these drops
fall, the plus and minus charged drops
would combine and neutralize each
other. This is true to some extent, but
the majority of the drops keep their
charge and are not neutralized accord-
fyMMeTSR
Figure 3
At high altitudes, where the temper-
ature is well below zero degrees Centi-
grade, the snowflakes are polarized in
the presence of the electric field. If two
of these polarized snowflakes collide, but
don't combine, and are oriented proper-
ly with respect to each other, there will
be a transfer of charge, and each flake
ing to Mr. Gunn. Thus most of the
charge is retained.
As far as the electric field is con-
cerned, it does many things during a
thunderstorm, and it may vary greatly
during short periods of time. One ex-
periment within a thundercloud de-
termined a field which varied from
COLLISIONS
Formula for Success:
Be Original in Your Copying
Few tliiiiL^s are more essential to busi-
ness prosperity than the amazing growth
now taking place in the field of repro-
ducing letters and documents of all
types. New techniques developed in the
last few years in the copyins; of docu-
ments, letters, blueprints, charts and
other papers are helping every type and
si/.e of business—be it a one-girl office
or a corporation with thousands of em-
ployees—to increase income, service cli-
ents more efficiently, and save countless
man-hours.
You ma\' benefit your compan\'—and
materiallv increase your own chances of
getting ahead—if you master the secret
of using the right copying process for
the right condition.
Recent improvement in methods of
offset duplicating ha\e made this the
most satisfactory and inexpensive meth-
od of producing both large and small
numbers of copies especially for sales
letters, bulletins, price lists, or for any
documents requiring color—when qual-
ity is an important consideration. Rut
there's quite a bit to know about the
selection of an offset duplicator (the
operation of one, if you've chosen care-
fully, is a snap).
In picking an offset duplicator, look
for such features as:
A blanket which does not serve as
conveyor or ejector, but stays in perfect
position for its one big job. high-fidelity
image transfer.
A removable inking unit to save time
and speed production. The best ones can
be removed and replaced with inking
iHiits of another color within several
minutes.
Three matching scales—on feedboard,
conveyor table and receiving tray—to
insure the most rapid and accurate posi-
tioning of paper and image.
Recently a group of offset specialists
designed a duplicator which incorpor-
ates these features and many other in-
novations. Called the Photostat Offset
Duplicator, it has simplified, tool-less
controls which can be operated by any-
one. One lever applies dampener and
ink roller to plate and contact between
plate and blanket is automatic—saving
the operator six motions each time a
plate is started. All standard plates
—
paper, acetate and metal—can be ban-
By Jack Shafer—from Precis
died with any type of punching. As
many as 7200 impressions per hour can
be obtained from papers as small as
3x3 inches or as large as 11 x Ih
inches. Letterheads can even be run off
at the same time as the letter
!
A big help in offices is photographic
cop>'ing. Hospitals, libraries, colleges
and government offices . . . professional
men in private practice . . . producers
of every commodity from oil to over-
coats find it a fast, inexpensive source of
accurate, permanent and fraud-proof
(any alteration is easily detected) copies.
What's copied ? Anything and e\'ery-
thing from checks to cardiographs. Ac-
cording to the Photostat Corporation,
leading company in the field, each of its
several models will copy anything that
is written, printed, drawn, typewritten,
blueprinted or photographed, as well .as
photographing small objects. The vari-
ous models consist mainly of a large
camera with a magazine for holding a
roll of photographically sensitized
paper and compartment for developing
and fixing prints within the apparatus.
No photographic training is needed to
operate these machines. Focusing me-
chanically to whatever size of copy is
desired, they produce prints with a
black-and-white contrast sharp enough
to permit the copying of drawings, blue-
prints, maps and records at reduced size
with no loss of legibility'. The accuracy
of these copies is attested to by the fact
that they are accepted as evidence by
courts in lieu of original documents.
Photocopiers come in several sizes.
Especially suited to the needs of the
small office is an Instant Copier, which
occupies less than two square feet of
space on a desk or table and can be used
imder any normal office lighting to make
copies of typed, written or printed ma-
terial. Up to fi\e black-on-white copies
a minute, which come out of the ma-
chine dry and ready for immediate use,
can be made with push-button opera-
tion on ordinary uncoated paper from
one photo-sensitive matrix. Copies can
be maiie on the back as well as the front
of the sheet—another time-anil-money
saver.
Here's another economical trick you
should know : both the copiers and off-
set duplicators work as well with
"matte" reproductions as witli the more
expensi\e glossy copies.
Newest developments have been in
the field of microfiilm—not only 8, 16,
and 35 mm negatives, but also 70 and
105 mm. The larger negatives offer all
the space-saving and safe-storage advan-
tages of microfilm and capture every de-
tail of the original, producing prints
which are often much better than the
original. These ad\antages make them
ideal for use in drafting and design work
as well as in the preservation of rec-
ords.
Specially designed for use with larger
negatives is a new camera-and-projector
known as the Photostat (,) Statfile Re-
corder which can photograph subjects
as large as 60x120 inches and give back
single or multiple prints in any size up
to 42x60 inches! Especially valuable for
engineering drawings, it can duplicate
any kind of office records speedih' and
economically.
Advances ha\e also been made with
microfilm. Enlarged copies may be ob-
tained quickly and automatically by at-
taching an enlarger to a photocopying
machine. Prints 36x4S inches can be
made from 35 mm negatives, and 18x24
inches from 16mm negatives. On photo-
copy machines that have a predetermined
cycle control, as many as 399 prints may
be made just by pressing a button!
Will maintenance of copying equip-
ment be a problem? Not likely. Accord-
ing to the Photostat Corporation, many
of its photocop>ing installations are
over 25 years old and their maintenance
has been less expensive than the previous
cost of typewriter ribbons.
Being the office expert may bring you
praise—and more tangible rewards as
well—for your efficiency. Try it—it's
one time when copying pays!
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CAREER PLACEMENT
Mrs. Pauline Chapman
Between now and April 15, more
than 500 company representatives will
visit the Placement Office in the Col-
lege of Engineering. The\' will repre-
sent large companies, small companies
and in-between companies from ever\'
geographical area in the United States,
and each will trv to convince yoii—the
engineering graduate—that his is the
company in which you should begin
your professional engineering career.
The Engineering Placement Office,
109 Civil f'ngineering Hall, exists for
only one reason—to do everything pos-
sible to help you find just the right job
for you as an individual. The first inter-
views this fall will begin on October 10
and will continue until just before the
Christmas Holidays. The Spring, 1Q61.
interviews will begin on February 16
and will continue until after the Easter
Vacation. The greatest concentration of
company interviews are scheduled in
October and early November during the
fall semester and in February and
March during the spring semester.
Looking ahead now you will think
you have plenty of time, but when class
assignments begin to pile up and we are
into the interviewing period you will
find that it is "later than vou think."
16
By Pauline Chapman
First of all, you must meet the com-
pany representative who visits the cam-
pus. This is just a preliminary screen-
ing, but it is necessary so that vou may
get some general information about the
company and the positions and locations
available, and the representative can get
some information about you, such as
your interest, geographical preference,
type of work in which you are inter-
ested, any applicable experience, and
other personal information.
Following this campus interview, you
will be invited to visit the company at
either their home office or at one of
their plant locations. Here you will meet
and talk with the department heads and
company executives who are interested
in you as a potential employee. You will
also, in most cases, meet the people with
whom you will work, and learn in de-
tail what types of jobs are available in
different areas and what each job en-
tails. After this inspection of the com-
pany by vou and of you by the company,
there will be a conference to attempt
to decide where, because of your inter-
ests and the company's needs, vou will
best fit into the organization. Occasion-
ally job offers are made at the time of
the plant interview, but in most cases
you will return to the campus and the
offer will follow by letter. Of course
there are deviations in the pattern of
the plant interview, but no matter how
it is handled it is a very important step
in your job selection. You certainly
want a job in which you will have hap-
piness, challenging work in your field
of interest, compatible co-workers, op-
portunity for the future, and a salary
that is adequate to satisfy you. In other
words, salary is not the most important
basis for accepting a job. The company,
on the other hand, is looking for the best
people for their organization. "The best
man" means something different to each
company, and any company is only as
good as its people, from the President
on down to you—the new graduate. It
is our hope that through the interviews
in the Placement Office, vou can find
the best job with the best company for
you.
Since you will probably have campus
interviews with many companies, vou
can easily see that this soon becomes a
problem when you attempt to fit plant
visits into your already crowded sched-
ule. Start early, get all the information
you can about a company, ask ques-
tions in the interview, and determine
your interest in a company before you
accept an offer of a plant visit. You will
have time for only a few, so try to make
them the ones in which you feel there
is the greatest opportunity for you.
Nothing is more satisfying than to have
a student report, after several years of
employment, that he chose exactly the
right compan\- the first time.
In order to keep you advised of the
companies that will be visiting the cam-
pus, a bulletin is published each week
and a copy is made for each of you.
These bulletins are available each ^Ion-
day morning in the Placement Office
the first bulletin this fall will be avail-
able on September 26). The bulletin
lists the company names, types of engi-
neers in which the\- are interested, loca-
tions of employment, and other infor-
mation pertinent to each company. The
company visits are announced U\o weeks
in advance of the actual interview date
so you will have plenty of time to read
all available company information. Com-
pany brochures which you can ha\e are
made available in the Placement Office
at the same time as the weekly bulletins,
and a complete pemianent library of
company information is a\ailable at all
times.
On Tuesday morning, the sign-up
boards are placed in the racks above the
company information shelves. All com-
panies interviewing on one date are on
a single board, a sheet for each com-
pany. If at any time a schedule is filled
when you attempt to sign for an inter-
view, be sure to contact the desk in the
Placement Office. Arrangements can
often be made for an additional sched-
ule. (Crjntiniicd on Page 42)
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AT RAYTHEON...
Scientific imagination focuses on . . .
RADAR
.
. . INFRARED . . . MISSILE SYSTEMS
. . . COMMUNICATIONS & DATA PROCESSING
.
MICROWAVE ELECTRONICS . . . SOLID STATE
. . . SONAR . . . ELECTRON TUBE TECHNOLOGY
Positions designed to challenge your scientific
imagination are offered by RaUheon Company to
exceptional graduates ( Bachelor or advanced degree)
n EE. ME. physics or mathematics. These assignments
include research, systems, development, design and
production of a wide variety of products for
commercial and military markets-
Facilities are located in New England,
California and the South.
For further information, visit your
placement director, obtain a copy of
'Raytheon . . . and your Professional
Future"', and arrange for an on-campus
interview. Or you may write directly to
Mr. J. B. Whitla. Manager-College Relations,
1360 Soldiers Field Road, Brighton 36, Mass.
RAYTHEON
Excellence in Electronics
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preferably...
a big FISH in the right-sized STREAM
O
We've been told frequently that engineerinrr frradiiates are attracted to a
company our size because of an honest and understandable desire to be
"a big fish in a little pond". Perhaps others prefer to think of the future as
the challenge of "swimming up-stream".
\\l' believe that Sikorsky Aircraft is actually the "right-sized stream" for
young engineers who would enjoy diversified, small-group activities, as
well as stature opportunities in a field that is not limited nor professionally
confining. Sikorsky Aircraft is the company which pioneered the modern
helicopter; and our field today is recognized as one of the broadest and most
challenging in the entire aircraft industry.
Because of this, we can offer stiniulaling experiences in an ideal environ-
ment. Work associations could Include joining an electronic team of twenty
to thirty associates—or—working with a highly selective group of four or
five on interesting problems of radiation, instrumentation, auto pilotage,
automatic stabilization, etc.
And what of your future?
That, of course, involves your own potential for growth. As
a far-sighted company, we"re more than willing to help you
meet the challenge of "going up-stream"!
For factual and detailed information
about careers with us, please write to Mr.
Richard L. Auten, Personnel Department.
SIKORSKY AIRCRAFT
DIVISION OF UNITED AIRCRAFT CORPORATION
STRATFORD, CONNECTICUT
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AT ALCOA,
ALUMINUM
IS PEOPLE
East wall of Alcoa's home office, Pittsburgh
People of imagination. People perfecting new alloys, developing new processes,
finding new applications. Men caught up in the vision of a wonderful world of
aluminum. Men excited by their share in the amazing success of the metal.
Each has found an environment where personal ambition can be realized. Income,
opportunity, challenge, security, authority— it varies with the individual.
People—your kind of people. Like to join them? Ask youi- placement oflBcer to
arrange an Alcoa interview.
Openings in Engineering. Production, Accounting, Industrial Sales, Sales Admin-
istration, Sales Development and Research for men with all types of college degrees.
ASK FOR BOOKLET
Alcoa's booklet. A Career For You
With Alcoa, describes career opportu-
nities at Alcoa more fully. Get a copy
from your placement officer— or write
to Manager of College Recruitment,
Aluminum Company of America, 810
Alcoa Building, Pittsburgh 19, Pa. I
ALCOA ALUMINUiWI
ALUMINUM COMPANY OF AMERICA
Magnetohydrodynamic
Generators
By Stewart Way
About 130 years ago, ^lichael Fara-
day discovered that a conductor moving
in a magnetic field could be made to
iienerate an electric current. This prin-
ciple has traditionally been applied to
produce electric power by mechanical-
ly rotatino; solid copper bars past ener-
(jized field vvindinsrs. However, Fara-
day's experiments showed that power
can also be generated by substituting a
flowins: liquid metal such as merciUT,
or some other conducting liquid, for the
copper bars. A device that uses a fluid
conductor to produce an electric cur-
rent is a magnetohydrodynamic genera-
tor
The word magnetohydrodynamics,
abbreviated MHD, stands for tbe
branch of physics that encompasses both
electromap'entic and fluid-dynamic phe-
nomena. Practical realization of MHD
power generation appears at the present
time to depend on the use of a conduct-
ing gas. For the gas to be conducting,
a certain number of free electrons must
be present, along with an equal number
of ions, plus the main body of im-ionized
gas. The most direct approach to par-
tially ionize a gas, and thereby maice it
conducting, is to heat it sufficiently.
However, the temperatures involved are
beyond the limits of even the most mod-
ern of materials.
When the gas is "seeded" with a cer-
tain concentration of an element such as
potassium or cesium, adequate electrical
conductivity can be realized at some-
what lower temperatures in the range
of 4000 to 5000°F. The possibility of
MHD generation, as currently con-
ceived, hinges on the small region of
overlap between the temperatures that
a few materials are able to tolerate, and
the temperatures which are necessary,
even with seeding, to obtain adequate
conductivity.
In an MHD generator, hot ionized
gas travels through a magnetic field
which is applied at right angles to the
flow, and past electrodes which are in
contact with the stream of gas. Elec-
trons in the gas are deflected by the
field and, between collisions with other
particles in the gas, they make tlieir way
diagonally to one of the electrodes. An
electric current is produced as the elec-
trons move from the anode, through the
load, to the cathode, and back again to
the gas stream. (See Figure 1.)
The voltage at the terminals of an
MHD generator is directly proportional
to the intensity of the magnetic field,
the velocity of gas, and the distance be-
tween the electrodes. A generator will
supply maximum power when the load
connected to its terminals has a voltage
drop equal to one-half of the circuit
voltage.
iNear peak power, the efficiency of an
MHD generator may be as low as 50
per cent, because of 1- R losses. But
efliciencies in the 80 to QO percent range
are possible when the generator is oper-
ated somewhat below maximum power.
This corresponds to the efficiency of a
conventional steam turbine-generator
combination, which is about 80 percent.
The over-all thermal efficiency of a
plant utilizing an MHD generator
might be as much as 60 percent, as
compared with 40 to 42 percent for the
most modern conventional power plans.
The high efficiency of the IVIHl^ plant
arises principally from the high temper-
ature which is necessary for ionization.
A possible cycle arrangement is
shown in Figure 2. This is a "closed
cycle " system in which a gas consisting
of helium seeded with one percent cesi-
Figure 1
Simplified diagram of the operation of a magnetohyrodynamic generator.
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iiiii is used. The plant portrayed would
generate 380 megawatts of a-c power.
Note that the MHD generator puts out
direct current, and that a converter is
used to produce alternating current.
The capital cost of this converter would
be appreciable, though not prohibitive.
Studies are being made for the direct
MHD generation of alternating cur-
rent power. There are several ap-
proaches to this problem that look
promising.
The MHD generator for this system
would be 30 to 40 feet long, and it
would operate in the temperature rans^e
of 4000 ^F. A reactor is shown as th"
heating device, but the development of
such a reactor would take many years.
The heat exchanger, or regenerator,
would also present serious development
problems.
Figure 2 also shows a boiler in which
some heat is picked up and used to gen-
erate steam. This steam drives a 38
megawatt turbine, \vhich powers the
gas compressor. In this it must be as-
sisted by a motor which consumes som.e
of the SiHD generator output.
To circimixent reactor development
problems, there are two possible lines
of attack: (1) use a combustion fired
external heater, while retaining the
closed loop helium system of Figure 2
;
(2) use an open system in which the
combustion gases pass directly through
the generator. The latter arrangement
is pictured in Figure 3. In this case, it
is possible to generate a surplus of
power in the steam loop so that an
extra generator is present, replacing the
d-c motor of Figure 2. Temperatures of
operation in the generator must now be
higher, however, because of lower mo-
bility of electrons in combustion-product
gases than in helium. Another differ-
ence is that potassium rather than cesi-
um is used for seeding since cesium is
too costly to discharge. Means would,
in any case, have to be taken to avoid
air pollution by the hydroxides of these
elements.
Problems ahead in MHD generation
development are in the general areas of
physics, materials and engineering tech-
nolog>-.
Further work needs to be done in
laboratories to obtain more reliable data
on conduction of electricity in gases, and
to provide a better understanding of
the basic mechanisms of energy and
momentum exchange in the MHD gen-
erator. Materials must be developed to
better withstand high temperatures, sud-
den temperature changes, and chemical
interaction with the alkali-metal seed-
ing materials. New engineering and de-
sign approaches must be found to build
durable parts of ceramic, which have
conventionally been made of metal.
Durable electrodes must be developed
to withstand high temperatures and
chemical attack, and yet they must be
good conductors.
To study these problems, several
lines of research are being pursued in
Westinghouse. First of all we have the
basic studies of materials and their prop-
erties, and investigations in gaseous elec-
tronics. Secondly, two experimental
MHD generators have been built and
are in operation, (^ne of these is rela-
tively small, for laboratory type studies;
it burns hydrogen and oxygen, seeded
with postassium. This generator was
designed by physicist Dr. Werner Em-
merich. The other generator project in-
volves a machine which has, to date, put
out about 2.5 kw at one-fourth maxi-
miun power rating for 4 minutes con-
tinuously. It burns furnace oil and oxy-
gen, with potassium soap dissolved in
the oil as a seeding element. Oxygen,
rather than air, was used merely as a
sao M.W. AC PowatJ
WATER
STUM
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Figure 2
A proposed 380 MW central station plant using an MHD generator as
the power supply.
tXTKA AC
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convenience, to avoid the necessity of
building a large air preheater.
Although MHD devices for produc-
ing short burst of power have already
been demonstrated and may ofter po-
tential in specialized applications such as
in satellite communications systems, a
generator must operate continuously for
the practical generation of commercial
electric power. To date, the only MHD
generator which has been able to pro-
duce kilowatts of power over a sustained
period of time is this larger machine.
Further, it operates on combustion
products rather than on argon gas heat-
ed by an electric arc. In short, it dem-
onstrates generation of electric power
directly from a hot gas stream.
The machine, pictured in Figure 4
has an electromagnet, mounted on a
platform that can be raised or lowered.
This magnet produces a field in the gen-
erator of 14000 gauss.
The generator section proper has a
flow across section of Ij^ by 4% inches.
and it is 16 inches long. Three pairs of
graphite electrodes are mounted on op-
posite sides of the stream, with a dis-
tance of 4j^ inches between their faces.
The insulating side walls are of 1J4
inch thick zirconia. Flow of the com-
bustion gas is 1.1 pounds per second at
the design point, and the temperature is
about 4600° F. The velocity is roughly
2000 miles per hour, and the pressure
is about one atm. Approximately three
pounds of oil-soap mixture is burned
with eight pounds of oxygen in a spe-
cially designed swirl-type combustion
chamber that discharges into a mixing
plenum, and then into the generator
proper. Water-cooled side walls are used
throughout, and zirconia lining is used
even'where except in the combustor
flame tube, which is stainless steel. The
2.5 kilowatts of power corresponds to
one-half of the design flow rate, or one-
fourth of the power.
This model is being used to investi-
gate generator side-wall designs, elec-
trode materials and configurations,
power distribution in the generator,
chemical reactions with the seeded gas,
operating characteristics of the MHD
generator and electrode potential drops
and potential and temperature distribu-
tions.
Before a practical power source using
MHD generation can be built, much
work remains to be done on the prob-
lems mentioned above. The MHD ex-
perimental generators will help provide
some of the answers.
Some reference has already been made
to possible open and closed cycle and in-
direct heating arrangements; also to di-
rect alternating-current generation. For
straight - through MHD generators.
various configurations are possible, in-
cluding constant pressure, constant area
and constant velocity designs, or various
combinations of these. Other geometries,
also, should and will be investigated.
The indirect-fired closed-loop system,
adapted to direct a-c generation, would
seem to be one of the most promising
lines of attack to follow.
We are actively pursuing the back-
ground researches, the material develop-
ments and the development work that
will be essential if MHD power is to
become a practical reality.
This article reprinted by permission
from If'estinghouse Neivs College Edi-
torial Serviee.—Ed.
Russiam Power Claim
A Russian claims to have adapted a
Savinius rotor to develop power from
river flow without the need for dams
and flow controls. Several rotors sus-
pended in a flowing river are said to be
able to turn a flexible cable coupled to
a generator. The inventor claims that
hydro stations using this principle can
be built for about $20 per kilowatt ca-
pacity.
What's been done with new DEEP STRENGTH
Asphalt Pavement in Upstate New York
could be important to your future
THIS IS DEEP STRENGTH
2V^-inch Asphalt
concrete suiiace
course
B
3-inch Asphalt
base course
c
4-inch base
course of broken
stone
D
6-Jnch graded
gravel subbasa
E
6-Jnch bank-run
gravel
foundation
course
F
Excavated to 48
inches below
pavement grade
in cuts—locally
available back fill
material
compacted with
"super"
compactor.
If your career is Civil Engineering
you owe it to your future to know
what's happening in Asphalt pave-
ment design.
Take Interstate Highway #81 near
Watertown, New York, for instance.
Here, in an area where frost depth
goes to 48 inches and the soil is
boulder-strewn glacial till, engineers
had to find a way to stop heaving and
i subsequent pavement failure. New
Advanced Design DEEPSTRENGTH
Asphalt pavement helped solve the
problem. (See diagram.)
To know more about the new Ad-
vanced Design Criteria for hea\'y-
duty Asphalt pa\ements and how thev
are responsible for the most durable
and economical hea\y-dutv pavements
known, send for free student portfolio
on Asphalt Technology and Construc-
tion. Prepare now for your future.
THE ASPHALT INSTITUTE
Asphalt Institute Building, College Park, Maryland
Ribbons of velvet smoothness .
.
.
ASPHALT-paved Interstate Highways
hpsikkhi
Asmurniaar
Gentlemen
NAME
OUT OF THE LABORATORY
Forthcoming space exploration
will require exotic fuels and new concepts in
energy conversion to keep men alive and equip-
ment operating for long periods of time beyond
the earth's atmosphere. Advanced hydrogen sys-
tems recently developed by The Garrett Corpora-
tion have solved this problem of providing the
electrical, hydraulic and pneumatic power, plus
cooling and heating required aboard a satellite or
space capsule during launching, outer space flight
and re-entry.
Besides such spacecraft and missile systems,
other product areas in which Garrett engineers
work include small gas turbine engines, flight
data systems for air and underwater use, nuclear
and solar power systems, cryogenic systems and
controls, and air conditioning and pressurization
systems for conventional aircraft and advanced
flight vehicles.
Such diversity of interest not only makes work
more interesting at Garrett, but gives the engineer
an opportunity to increase his knowledge and
chances for responsibility and advancement.
An orientation program lasting a period of
months is also available for the newly graduated
engineer, working on assignments with experi-
enced engineers in laboratory, preliminary design
and development projects. In this way his most
profitable area of interest can be found.
Should you be interested in a career with The
Garrett Corporation, write to Mr. G. D. Bradley
in Los Angeles.
esearch Manufacturing Divisions
Los Angeles 45, Calijornia • Phoenix, Arizona
Systems and Components for: aircraft, missile, spacecraft, electronic, nuclear and industrial applications
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PROGRAMMING DEVELOPMENT MANUFACTURING
Subsequent advertisements will define the roles played by these young engineers in the creation of data systems at IBM.
RESEARCH MARKETING & SALES
IDEAS CAN COME FROM ANYWHERE AT IBM
The expansion of data systems technology at
IBM continues at a dynamic pace. To maintain
this pace requires the continual infusion and
cross-pollination of new and highly original
Ideas. These ideas must come from all fields
including programming, research, manufactur-
ing, development and marketing.
Thus, creativity is the key word at IBM. It is the
prime mover and accelerator of the technologi-
cal cycle. Out of this cycle come all the new and
dramatic developments in the many areas of
data systems. These developments, in turn, gen-
erate still newer developments. There is virtu-
ally unlimited potential, then, in good ideas put
to work at the right time and in the right place.
The IBM representative will be visiting your
campus soon. He will be glad to discuss with
you the many fields at IBM, where ideas receive
a warm welcome. Your placement office can
arrange an interview.
IBM
®
INTERNATIONAL BUSINESS MACHINES CORPORATION
Or for information about opportunities at IBM, write, outlin-
ing your background and interests, to; Manager of Technical
Employment, Dept. 889, IBM Corporation, 590 Madison Ave..
New York 22, N. Y.
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Technociitie . . .
JAN AKIN
The dimpled, brown-eyed beauty above is Janet
Akin, 18 year old sophomore from Lawrenceville. Jan
is a real country girl and proud of it. She loves living
on a farm and in engaging in such domesticities as cook-
ing and sewing. In fact, following in the footsteps of
Miss America, she makes most of her own clothes.
4H House is her college home, and home economics is
her curriculum.
Although U. of I. life is a far cry from the farm, she
has been very successful in campus activities. In addition
to holding class honors, she is active in the Wesley Foun-
dation, Block I committee, SNIB (student news and in-
formation bureau of TV), and is a Home Ec freshman
counselor.
Her big moment last year, however, was being
crowned Plowboy Queen. Interestingly enough, her main
gripe about college life is 2:00 nights.
Thing something could be done about this, fellows?
She just doesn't know a thing about engineering, and
is dying to be enlightened.
OCTOBER, 1960
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Why college raen
choose careers
with Du Pont
Every year, several hundred new college graduates choose
Du Pont. Many Masters and Ph.D.'s do, too.
From time to time we learn from recent graduates the
factors which led to their decision to join this company. They
cite more than half a dozen reasons. Here are four of the most
important:
OPPORTUNITY AND RECOGNITION
They were aware that college-trained beginners
go right to work with men who have achieved.
For example, research chemists work with individuals who've
done successful research. New engineers work with pros, some of
whom have designed new plants, or devised new manufacturing
methods, or distinguished themselves in some other way. And other
graduates, with B.A. or M.B.A. degrees, go to work with leaders
who've been successful in Sales or Advertising or Treasurer's, or
another of Du Font's many departments.
They had been told — and rightly — that DuPont rewards indi-
vidual achievement. And they were eager to start achieving.
RESEARCH CREATES NEW PRODUCTS;
NEW PRODUCTS CREATE NEW JOBS
Men like working for a company that believes in
research, enough to invest in It... $90 million a year!
The fact is that important new products come from DuPont
laboratories and go to Du Pont manufacturing plants with frequency.
Here are but a few since World War II: "Orion"* acrylic fiber
followed nylon (soon after the war). Then came "Dacron"* poly-
ester fiber. "Mylar"* polyester film, "Lucite"* acrylic lacquer and
"Delrin"* acetal resin.
These, and many others, have created thousands of new jobs ... in
research, manufacturing, sales ... in fact, in all Du Pont departments.
DUPONT BACKS EMPLOYEES WITH HUGE INVESTMENT
New graduates feel that every facility Is provided for doing the job well.
Last year, Du Font's operating investment per employee was
$32,500. Since much of this was expended to provide the most
modern and best of equipment to work with, it further increases
the chance for individual achievement.
This applies to men in lab, plant and office.
DUPONT PROVIDES STEADY EMPLOYMENT
Career seekers appreciate the Importance of security.
Today, the average annual turnover rate at DuPont is less
than one-third that of industry nationally.
• • •
These, and many other reasons, draw new talent to Du Font each year.
Prospective graduates. M.S.'s and Ph.D.'s interested in learning
more about job opportunities at Du Font are urged to see their Place-
ment Counselor, or to write direct to E. I. du Font de Nemours & Co.
(Inc.). They should tell us the course they are majoring in so we can
send literature that is most appropriate.
€POK BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY
+ REGISTERED DU PONT TRADEMARK
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IThere are many opportunities for
mechanical engineers at Bethlehem Steel
You'll find a mechanical engineer designing complex ma-
chinery for a new rolling mill. Another is supervising
construction of a giant blast furnace. Another is develop-
ing improved production methods. Others design tools, are
in charge of plant maintenance divisions, or head up fuel
departments. Others are in sales work. In fact, Bethlehem's
president is a mechanical engineer.
The point is simple: there's virtually no limit to the op-
portunities at Bethlehem Steel for men trained in mechani-
cal engineering.
If you're looking for a real opportunity to put your
training to work, with a company that appreciates the tal-
ents of mechanical engineers and has plenty of use for
them, look into the possibilities at Bethlehem Steel.
Bethlehem offers excellent career opportunities
jar men in virtually all engineering curricula:
metallurgical, electrical, chemical, industrial,
civil, jnining, ceramic, architectural, and others.
We suggest that you discuss Bethlehem ivith
your Placement Officer. And be sure to
pick up a copy of our booklet, "Careers with
Bethlehem Steel and the Loop Course."
BETHLEHEM STEEL COMPANY, Bethlehem, Pa.
for Strength
. .
Economy
. . . Versatility BETHLEHEM STEEL
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Modern board-lift forging hammer'
SHOCK-STRENGTH
of steering spindle
soars by
designing it
to be forged
By designing front-end s]5indies to be forged, automobile and truck
manufacturers practically eliminate danger of failure of these vital parts, even
under sudden turning stress that can reach thousands of foot-pounds.
Start your designs by ])lanning to use forgings everywhere there's a high
degree of stress, vibration, sliock. or wear. Forged parts withstand them all better
than parts made by other fabrication methods. And forgings have no hidden
voids to be uncovered after costly machining hours have been invested
. . . the hammer blows or high pressures of the forging process
compact the belter forging metal, make it even beller.
Write for literature on the design, specification,
and procurement of forgings.
tJU(xe/v\^ xXb oo AyiJCoJb i^oxfc , cte-<U/^/iax >tt/ Xo X^C/ FOC^dEB:;!
Drop Forging Association • Cleveland 13, Ohio
Names oj sponsoring companies on request to this magazine.
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Facts about chemical industry
growth that can be
important to your future career
Did you know that the chemical industry has grown at a rate of about
10% per year since 1929, as compared with only 3% for the econ-
omy as a whole? It's a fact! And there's every reason to believe that
this favorable growth rate will continue.
For the graduating chemist or chemical engineer, this spells oppor-
tunity. Opportunity to grow with a growing industry.
Allied Chemical, for example, now produces more than 3,000 diver-
sified chemicals at over 100 plants throughout the country. Many of
these products are basic—used in volume by almost every industry.
Allied is at the heart of the nation's economy and looks forward
to continued growth and stability.
Ask our interviewer about career opportunities at Allied when he
next visits your campus. Your placement office can give you the date
and supply you with a copy of "Your Future in Allied Chemical."
Allied Chemical Corporation, Department 106-Rl, 61 Broadway,
New York 6, New York.
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DIVISIONS:
BARRETT • GENERAL CHEMICAL
INTERNATIONAL • NATIONAL ANILINE
NITROGEN • PLASTICS AND
COAL CHEMICALS • SEMETSOLVAY
SOLVAY PROCESS
BASIC TO AMERICA'S PROGRESS
THE TECHNOGRAPH
BRAINWASHING IS NOT
IRRESISTIBLE
The Military Code of Conduct Can Effectively Be Used
to Thwart Communist Indoctrination of POW's
By Judy Ondrala Tremore
Although this is prini/iri/y a tcihnidil
iiiiigazine, here is a uon-lerhnical iri-
fornuitiiie article that should interest en-
gineers and thinkimj individuals in many
fields. It uas uritten hy Techiiograph's
secretary last year.
Many people have a preconceived idea
that brainwashing is a mysterious pro-
cess by which prisoners of war forget
all the training and values they have
learned in their lives and take up the
doctrine of Communism, seriously be-
lieving it is the best political idea exist-
ing today. These people associate brain-
washing with medieval torture cham-
bers, thumb screws and racks. Or closer
to the truth, the tortures may be equa-
ted with solitary confinement, food
shortages, spoiled food, unsanitary liv-
ing conditions and long hours of inter-
rogation. These people hear of high
numbers of POW's who have signed
confessions or statements praising Com-
munism, and the result is that these
people look on brainwashing as an ir-
resistible force.
Dr. Harold G. Wolff of Cornell
says, however, that the Communists
want to create the false impression that
their methods are irresistible. This men-
tal attitude helps the Communists deal
with prisoners more effectively.
Recent studies indicate that brain-
washing need be neither irresistible nor
effective. It is recognized that if the
military are told what they may expect
in the event of capture, and if they are
specifically told just how much they
may confess, the Communists will
have small percentages of success. \\\
most branches of the armed forces a
few classes are held on techniques of
brainwashing. All branches recognize
the Code of Conduct as a guide to ac-
tion in the event of capture. The Code
was presented by the federal govern-
ment in 1955 as a set of rules a soldier
must be guided bv.
A thorough studi,- of the effects of
brainwashing was made after the Ko-
rean War by a pemianent subcommit-
tee on investigations, a part of the Com-
mittee on Government Operation. At
present Professor McGuire of the Uni-
versity of Illinois is doing research on
the subject. Professor McGuire says he
feels the military can be taught to re-
sist brainwashing, especially by making
them resistant to pain. The men would
ha\e to learn how to overcome anxietv.
The number of men actualh' con-
verted to Communisim is low: between
one and seven per cent. These are the
men who have internalized communist
doctrines and who refuse to come home
when they are released. The high num-
bers of brainwashed men come from the
numbers of papers signed by men who
pretend to go along with the Reds so
they may be left alone and not be the
target of Communist attention. These
men commit overt acts, acts which are
only on the surface.
The unfortunate thing about the pri-
soners signing confessions, no matter
how slight, is that the confessions are
all that the Chinese Reds want. Once
a name is on a paper, it is an effective
piece of propaganda and is so used. Thus
one of the most important rules of the
Code of Conduct is: when questioned,
gi\e only your name, rank, service num-
ber and date of birth. Professor Mc-
Guire says the ambiguity of what was
safe to confess was the cause of man\'
confessions in the Korean War. A pri-
soner would finally tell something he
thought couldn't mean a thing to the
Chinese. Professor McCjuire says, how-
ever, when a POW once confessed
something, the whole matter snowballed
until he was confessing anything the
Reds asked.
The techniques of handling prisoners
are slightly different in Russian and
Chinese camps. Where in a Russian
camp a POW ma\- he left in solitary
confinement for months, the Chinese
method is to use group interaction ; but
in the group the indi\idual feels alone.
The prisoner is subjected to constant
pressures and criticisms, not only from
his captors, but from his fellow prison-
ers. One of the most surprising results
of the Chinese treatment is that each
POW can be .set against the others in
such a way as to eliminate nearly .ill
personal contacts.
Since Korean POW's were taken to
Chinese camps, much research on the
results of the imprisonment has been
done on Chinese methods. According to
the L. S. Senate Investigating Commit-
tee on Communist Interrogation, indoc-
trination and Exploitation of American
Military and Civilian Prisoners, Chi-
nese goals in dealing with prisoners
were:
1. to secure propaganda materials for
psychological warfare efforts
2. to extract valuable military infor-
mation from POW's
.). to attempt to convert men to Com-
munism as a way of life
4. to attempt to undermine the Amer-
ican prisoner's faith and trust in his
government, countr\- and political lead-
ers.
Because brainwashing is a prolonged
psychological process designed to erase
past beliefs and create new ones, there
was little time and not enough person-
nel to brainwash all prisoners in the
camps. The persons brainwa,shed were
usually officers, and most men from
the Air Force. But the Anny was not
wholly overlooked.
In trying to convert Army personnel
to Communism, the Chinese Reds usual-
ly did not resort to force. The Com-
munists discovered that a tortured man
will commit the overt act of professing
faith in communism, but force would
never bring internalization of the ide-
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olofiy. In the place of force, the POW's
received poor food, h'ttle or no clothiiio;
and no medical care. The Chinese tried
to orfranize groups of informers or col-
laborators who would lecture to the
other POW's on communistic ideology.
The prisoners hearin^r the speeches from
their countrymen often began to doubt
their own values. These speeches also
had the side effect of helping the speak-
er internalize the doctrines. The Chi-
nese directed their efforts to creating
dissension among the prisoners. After
arri\ing at camps, men were sefrregated
by race, nationality and rank. The Chi-
nese prohibited i^roun meetings and in-
stigated distrust b\- playing the men off,
one against the other. Through real or
fictitious informers, the Chinese made
each POW feel as though his slightest
move was being watched by other pri-
soners and that he could trust no one.
Another technique the Chinese found
effective was the use of public criticism
and self-criticism. Sessions were held in
which the prisoners would tattle small
offenses on themselves or others. This
constant pressure and criticism left the
individual feeling "emotionally naked
and helpless." It also instigated further
hostility between the men and resulted
in fights.
Indoctrination for the Army men
took the form of classes. The first pha-e
of education was in the form of violent
attacks on the U. S. and its economic
system. The second phase was a com-
parison of capitalism and communism.
Classes were compulsorv for one year;
after that, voluntary. One-third of the
Army POW's attended the voluntary-
sessions.
The Army breakdown on percentage
of internalization is: 15 per cent of
the POW's collaborated (most of these
were later court martialed) ; 80 per cent
were passive or neutral, they neither col-
laborated nor resisted ; 5 per cent were
resisters. The resisters actively opposed
any Chinese idea, and they later were
honoured with having done meritorious
acts.
An article by Edward Schein, a pro-
fessor of psychology at MIT, says the
Chinese did not have much success in
actually changing beliefs. Doubt and
confusion in prisoners often resulted,
but actual conversion was rare. Schein
gives as reasons for collaborating:
1. Outright opportunistic reasons
—
men who didn't have any kind of stable
group identification and who gave no
thought to fellow prisoners or their
country.
2. Men with egos too weak to with-
stand physical and psychological rigors
—these men were motivated by fear and
unable to resist authority.
3. Men who collaborated with the
belief they were infiltrating Chinese
ranks and obtaining intelligence infor-
mation useful for UN forces — these
were rationalizations for those who
couldn't stand the pressures.
4. Men who were vulnerable to the
ideological appeal because of their low
status in society—they felt they were
failures and were attracted by the status
and privileges they could get.
Pi-ofessor McGuire adds to this that
the most effective thing in breaking
down a man is the feeling of isolation he
f^ets in the Chinese system—the feeling
t'^at e\ervone has lost interest in him.
The ambiguity of what a prisoner may
or may not say is also important.
On the whole the more intelligent
men of the grouDs intended to be either
resisters or collaboraters.
Chinese methods of handling the Air
Force POW's tended to be different.
According to the government committee
niore emphasis was placed on breakinp:
Air Force personnel because they would
be susceptible to charges of having drop-
ped germ warfare : they had a higher
percentage of officers captured and
therefore were a greater potential for
nronaganda purposes and intelligence.
This again stresses the importance con-
fessions had for the Chinese Reds. The
last reason for Air Force concentration
was the fact that these POW's general-
Iv knew more about the military situa-
tion and had a higher degree of train-
ing.
Air Force Major Mayer in 1^)57 gave
a speech in Searcy, Arkansas, on the
effects of the Chinese program.
Major Mayer said that the Korean
POW's behaved differently from those
caught in the second World War.. In
World War II the men had overwhelm-
ing impulses to escape and collaboration
with the enemy was low. In Korea sel-
dom did anyone try to escape. The Ko-
rean POW's often wrote articles
against capitalism for a Red paper. The
Daily jrorkcr. They drew cartoons de-
faming American characters or institu-
tions.
When the Korean POW's were re-
leased from camps and taken to Japan,
they had no feelings or emotions. They
wouldn't talk to each other. They had
no desire to go on passes, and if the\'
did. they went alone. They were al-
lowed to make free phone calls through
the Red Cross to anyone, a^}'^vhere.
They could talk as long as they wanted.
More than half the men said they had
no one they wished to talk to.
None of the men reported physical
violence ; instead they, as the Army,
were submitted to indoctrination and
education. The POW's were tauglit
seven days a week. The Chinese at-
tempted to devalue and interfere with
basic luunan relationship—and set up a
relationship that had no enterprise or
freedom of competition.
When the Air Force POW's were
"Welcome to the ranks of the people.
We are happy to liberate you from war
mongers. If \ou do nothing, we'll give
vou everything. Just don't fight. You'll
have no work, the best food, clothes and
shelter. You'll get a chance to learn the
truth about what's going on in the
world. You'll hear the second side to
the storv. Listen to both sides, then
choose. Tell the people at home the
truth as you decide the truth to be."
For six months there was no further
indoctrination, yet there was total ab-
sence of organization among the men.
The atmosphere was dog eat dog. With
no physical violence, however, four out
of ten men died—the largest death rate
of men in capture since the American
Revolution. The men died mostly from
a kind of apathv. They first ceased to
cTre about bodily needs, retreating into
themselves. They refused to eat or exer-
cise ; instead thev just lav down as if
waiting to die. Only if a fellow prison-
er took interest and tried to make these
men get up and do sonT-thin"^ o-- tried
to get them angry or concerned about
a problem, could a man be saved.
The education program set up started
with success stories about American
capitalism and the profit makinp; system.
After two or three months of classes,
this was related to exploitation. Stor'.es
were stold how "Mr. Carnegie sup-
ported a library so Americans wouldn't
get mad about his having so much
money." The emphasis was always on
true facts of social injustices in Ameri-
can history: slavery, western expansion
of the railroad, labor unions, gansters.
Works of Steinbeck, Dos Passos, Dick-
ens and Hemingway were used for ex-
amples. The ComniLHu'sts emphasized
how the U. S. was violating the UN
charter by intervening in Korea. Youn."
soldiers who hadn't gone far in school
wanted to know more about rights and
principles, things they hadn't learned
before. On the whole, men with higher
education didn't receive these lessons.
They were separated from the main
group of men.
Again the gimmicks the Reds used
were informing, self-criticism and cen-
sorship of mail. By informing, the sol-
diers learned to reject the idea that the
individual is entitled to certain rights.
They were encouraged to inform about
the smallest things and they received
material rewards immediately: status
and public approval. The men informed
upon were never punished
—
just talked
to. "We are disturbed you did this.
Confess it and analyze it and deter-
mine to not do it in the future. W^rite
it down." (Confession was always im-
portant to the Chinese Reds.) Because
(Contbiucd on Piujc 42)
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8,000 Management Opportunities!
That's riRht. There will be S.OOO supervisory jobs filled
from within the Western Eleetrie Company by college
graduates in just the next ten years! How come? Because
there's the kind of upward mo\ement at Western
Electric that spells executive opportunity. Young men
in engineering and other professional work can choose
between two paths of ad\ancement—one within their
own technical field and one within o\"er-all management.
Your progress up-the-ladder to exeeuti\'e positions
will be aided by a number of special programs. The
annual company-wide personnel sur\e\' helps select
management prospects. This ties in with planned rota-
tional de\elopment, including transfers between Bell
Companies and experience in a wide variety of fields.
\^'esteI•n Electric maintains its own full-time graduate
engineering training program, se\en formal manage-
ment courses, and a tuition refund plan for college study.
After joining Western Electric, you'll be planning
production of a steady stream of communications
products—electronic switching, carrier, microwave and
missile guidance systems and components such as tran-
sistors, diodes, ferrites, etc. Exery day, engineers at our
manufacturing plants are working to bring new de\el-
opments of our associates at Bell Telephone Labora-
tories into practical realit\'. In short, "the sky's \our
limit " at \\'estern Electric.
Opportunities exist for electrical, mechanical, incJustrial,
civil and chemicol engineers, as well as physical science,
liberal arts, ancj business majors. For more information,
get your copy of Consider a Career at Western Electric
from your Placement Officer, Or write College Relations,
Room 6105, Western Electric Company, 195 Broadway,
New York 7, N. Y. Be sure to arrange for a Western
Electric interview when the Bell System team visits
your campus.
wc^trnT^SS^
MANUFACTURING AND SUPPVY UNIT OF TH[ BEIL SYSTEM
Pttnclpal manufacturing locations at Chicago. III.; Kearny. N. J.; Baltimore, Md.; Indianapolis. Ind.: Allenlown and Laureldale. Pa.; Winston-Salem, N, C; Buffalo. N. Y.; Nortli AndovM.
I^jss.; Omatia. Neb.; Kansas City. Mo.; Columbus, Otiio; Oklatioma City, Okla. Engineering Research Center, Princeton, N. J. Teletype Corporation. Skokie. Ill,, and
Ultle Rock. Ark, Also Western Electric distribution centers in 32 cities and installation headquarters in 16 cities. General headquarters; 195 Broadway, New York 7. N. Y.
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an environment of inquiry and research
prevails at Hamilton Standard
Your advanced degree can be judiciously applied at Hamilton
Standard. Far-reaching and important projects dealing with
sophisticated space vehicle equipment as well as a di\ersi-
fied list of new product programs will enable you to utilize
your knowledge and capabilities on a high level.
UNEXCELLED FACILITIES. In addition to Hamilton Standard
Experimental Laboratories our personnel have available to
them the research and development facilities of United Air-
craft Coi-poration, considered the finest privately-owned in-
stallations in the industry.
A "MID-POINT" LOCATION. Our location in the picturesque
Connecticut countryside offers pleasant, leisure-time living.
Yet, we are onl>' a short distance from Boston and New York
and the important research centers of the East.
A HEALTHY OUTLOOK. Hamilton Standard has been a major
force in the aerospace industry for o\er forty years. The
company continues to be deeply in\olved \\ ith major ad\'ances
in the field of missiles and space flight. However, a dynamic,
well-balanced program of product diversification is now
applying the resources and talents of the company to entirely
new industries. The opportimity for knowledgeable, younger
men to assume challenging positions is outstanding.
PROMISING NEW PRODUCT. The Homilton. Zeiss Electron Beam
process, using a controlled high density stream of electrons to
weld, melt or cut ony known materials is typical of Hamilton
Standard's industrial diversification program. Areas presently
being eaplored concerning the Electron Beam process include
Advanced Electron Optics, High Vocuum Systems, High Voltoge
Apparatus, Electro-Magnetics end Automation.
TALK OVER your career requirements with the
Hamilton Standard graduate school representative
. . . then visit our facilities and meet scientists
working on the Electron Beam process. For further
information write: Mr. R. J. Harding.
HAMILTON STANDARD DIVISION
an organization dedicated to S^comfi/h ondSncjlneerlnq SKCellmce
UNITED AIRCRAFT CORPORATION
WINDSOR LOCKS, CONNECTICUT
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ELDOR,SO^^ETl^AES I GET THE 1DE^
THAT COMPANY RECRUITINGr REPS
ARE EXAGGERATING TO US.DOHT
YOU FIND \T THUS?
I WILL LIVE IN AN ULTRA-MODERN
ALL ELECTRONIC HOKAE SNUGGLED
ANAGN&THE PINES AT THE EDGE
OF A CRYSTAL BLUE LAKE.
AS YOU KNOW, ALBRECHT, I HAVE
ACCEPTED AN ENGINEERING
POSITION PRIMARILY ON THE
BASIS OF AN HONEST, FORTHRIGHT
PRESENTATION.
WITH ^AERELY A DOUBLE GARAGE.
ONE OF ^AY SPORTS JOBS WILL HAVE
TO SIT OUT IN THE YEAR-ROUND
PLEASANT WEATHER.
THEY SAID THAT iV^OULD BE WORKING
ON NEW UNCHARTED TRAILS
THROUGH THE UNIVERSE,. .WITH
THE ONLY LIMITS THOSE IMPOSED
BY MY I^AAGINATIGN.
THEV TOLD ME EXACTLY WHAT
MY SALARY WOULD BE, AND I'LL
HAVE TO SET ASIDE (TEMPORARILY)
MY PLANS FOR AN OCEAN-GOING
YACHT.
Furthermore, Collins is one of the nation's leading growth companies, producing for both govern-
ment and business. Commercial fields include airline and business aircraft communication and
navigation equipment, data transmission, microwave, amateur radio, broadcast and ground com-
munication equipment. Research, development and manufacturing facilities are located in Cedar
Rapids, Dallas and Burbank.
Collins likes engineers . . . 20% of its 13,000 employees are engineers. Collins is in the business,
basically, of selling the products of their imaginative thinking.
Collins would like to discuss your future with you. Write for the free liooklel "A
Career with Co/Zins" and ask your placement Counselor when the Collins represent-
ative will be on campus.
AND SO YOU'RE JOINING COLLINS ?
YES, ALBRECHT SUCH HONESTY AS
THEIRS SHOULD NOT GO UNREWARDED.
COLLINS
CEDAR RAPIDS, IOWA
COLLINS RADIO COMPANY
DALLAS, TEXAS • BURBANK, CALI FORNIA
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Quality is Precision and People and Pride
We make and sell laminated plastic
sheets, rods, and tubes. But nearly
all of our customers prefer us to fabri-
cate their parts from these materials.
Synthane quality starts with the
rigid inspection of incoming raw ma-
terials. From this point forward, to
the finished laminate, control is the
byword. In fabricated parts, too,
quality is precision, people and pride.
Measuring instruments of all kinds,
many of our own design, gauges, pre-
cision tools and other specialized
equipment all contribute to Synthane
quality products. Our people, through
years of e.xperience, know how to
machine laminated plastics to achieve
the dimensions and tolerances you
require.
Quality is a matter of pride on the
part of every Synthane craftsman
who works on your job. And sixty
per cent of our people have been wth
us for 10 years or more.
Aside from the first class job Syn-
thane gives you, it will hardly pay
You furnish the print—ive'U furniah the part
you in money or headaches to do
your owTi machining. Ask your Syn-
thane representative for a quotation.
You'll find him in the classified tele-
phone book of any principal city or
write Synthane Corp., 13 River
Road, Oaks, Pa.
[SYNTttANE]
CORPORATION OAKS, PENNA.
Sheets • Rods • Tubes • Fabricated Parts
Molded-laminated • Molded-macerated
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BRAIN TEASERS
Edited by Steve Dilts
Now that you have all had a chance
to settle down tor the long grind ahead,
why not give these brainteasers a try.
They aren't as easy as they may appear
to be.
» » *
1. What is today, if, when the day
after tomorrow is yesterday, today will
be as far from Tuesday as today was
from Tuesday when the day before yes-
terday was tomorrow?
2. What is the smallest number in
which the digits are reversed when 2
is added to its double ?
3. There was a young and ad\"entur-
ous fellow whose great-grandad left him
nothing much but the logs from the old
salt's seafaring days. The young fellow
never quite got up courage enough to
toss the books out, and one day was
leafing idly through them. Stuck be-
tween two pages he found a much-
folded paper which read as follows
:
"Sail to 16 North latitude and 16
West longitude where thou wilt find a
deserted island. There lieth a large
meadow, not pent, on the north shore
of the island where standeth a lonely
oak and a lonely pine. There wilt thou
also see an old gallows on which we
were once wont to hang traitors. Start
thou from the gallows and walk to the
oak counting thy steps. At the oak thou
must turn right by a right angle and
take the same number of steps. Put here
a spike in the grovuid. Xow must thou
return to the gallows and walk to the
pine counting th\- steps. At the pine
thou must turn left by a right angle
and see that thou takest the same num-
ber of steps, and put another spike into
the ground. Dig half-way between the
spikes; the treasure is there.
"
The instructions v.'ere quite clear ?v
explicit, .so our boy chartered a sh:
and sailed to the South Seas. He fount'
the island, the oak, the field, the pine;
indeed, he found everything he was
looking for but the gallows. Rain, siui
and wind had long since taken away all
trace of the wooden structure. How did
our hero find the treasure?
4. Three Indians, two Crows and one
Rlackfoot, were confronted by a tourist.
Xow Crows have the habit of always
lying to tourists, but a Blackfoot never
tells a lie. The tourist, aware of these
habits, asked the first of these Indians
his nationality. The Indian replied in
a dialect which the tourist could not
understand. So he asked the other In-
dians what the first had said. The sec-
ond replied that the first said he was a
Crow but the third answered that the
first had said that he was a Blackfoot.
If you were the toinist what would you
sav was the nationalitv of each Indian?
Hert the answers.
1. Today is Tuesday.
2. 25; (2x25)-f2=52.
3. Our adventurous treasure-seeker
located his treasure because it did not
matter where the gallows was located.
The spot where the treasure was buried
lies equi-distant from two trees men-
tioned and one-half of the distance to
the left of the point where the equi-
distant line and the line connecting the
trees intersect.
4. By logic it is found that the first
Indian was a Crow, the second a Crow
and the third is a Blackfoot.
Proud of your School?
A.W.FABER
CASTELL
helps the hand that
shapes the future
#9000 Castell Pencil
with world's finest
natural graphite that
tests out at more than
99% pure carbon.
Exclusive microlette
mills process this
graphite into a drawing
lead that lays do\vn
graphite-saturated,
non-feathering lines of
intense opacity. Extra
strong to take needle-
point sharpness without
breaking or feathering.
Smooth, 100 C'f grit-
free, consistently
uniform, 8B to lOH.
#9800 SG LOCKTITE
Tel-A-Gr.\de Holder,
perfectly balanced,
lightweight, with new
no-slip functional grip.
Relieves finger fatigue.
Unique degree
indicating de\nce.
#9030 imported Refill
Leads, matching
e.xactly #9000 pencil
in quality and grading,
7B to lOH, packed in
reusable plastic tube
with gold cap.
A man advancing in
his career just
naturally gravitates to
Castell, world's finest
drawing pencil. You'll
be wise to begin now.
A.W.FABER CASTELL
Pencil Co., Inc., Newark 3, N. J.
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Take advantage of the
MECHANICAL
ADVANTAGE
The screw is a combination of two
mechanical principles: the lever,
and the inclined plane in helical
form. The leverage applied to the
nut combines with motion of the nut
around the bolt to exert tremendous
clamping force between the two.
One of the greatest design errors
today, in fact, is failure to realize
the mechanical advantages that
exist in standard nuts and bolts.
Smaller diameters and less costly
grades of fasteners tightened to
their full capacity will create far
stronger joints than those utilizing
bigger and stronger fasteners tight-
ened to only a fraction of their
capacity. Last year, one of our engi-
neers showed a manufacturer how
he could save $97,000 a year simply
by using all the mechanical advan-
tages of a less expensive grade.
When yo2i graduate, make sure
you consider the mechanical advan-
tages that RB&W fasteners provide.
And make sure, too, that you con-
sider the career advantages RB&W
offers mechanical engineers — in the
design, manufacture and application
of mechanical fasteners. If you're
interested in machine design— or
sales engineering, write us for more
information.
RUSSELL, BURDSALL & WARD
BOLT AND NUT COMPANY
Port Chester, N. Y.
Skimming
Industrial
Headlines
Edited by The Staff
Sun-Powered Lighthouse
Six solar-powered lighthouses are
being: built for Japan's Maritime Agen-
cy. Preliminary tests indicate that there
is sufficient sunlight to keep the battery
charged, and that the system will permit
continuous operation.
Making Fuels in Flight
The Air Force is investigating the
possibility of making airplane fuels
while the plane is in flight. It hopes to
develop compounds that will use waste
engine heat to create fuels rather than
destroy them.
Stainless-Steel Igloo
A Toronto company has produced a
portable igloo made of stainless steel
backed by ph^vood. It is now trying to
persuade builders that a similar struc-
ture would be cheap and practical for
use in non-Arctic climates.
Science Is Frills?
Science laboratories and foreign-lan-
guage instruction rooms are classed as
"frills" under the Delaware Board of
Education's revised school construction
cost formula. School districts that want
those facilities must pay the full cost.
Plenty of Baths
Last year, 300 billion gallons of
water were used every day in the U.S..
according to a chemical company. Of
this daily average, 46 per cent was for
industrial and power-generating pur-
poses.
Electronic Gambling
A Las Vegas gambling house has in-
stalled an electronic computer which
patrons are free to use without charge.
The computer does not change the odds
of a game—these always favor the house
—but a gambler has the "satisfaction"
of knowing he played the odds right
even when he loses.
Seasick Bridge
sion will stiffen and restore a "seasick"
200-foot timber and steel cable suspen-
sion bridge that was built in the 1860's.
The bridge is still sound, but it sways
and wiggles beneath modern cars, and
drivers complain of "seasickness" and
"nausea " when crossing it.
Gas-Turbine Bus
RiiSMU claims to have road-tested a
gas-turbine bus. The engine i s 350
horsepower, develops a speed of about
81 miles per hour, and is said to work
equally well in hot and freezing
weather by burning kerosene, gasoline
or diesel oil. Engine weight is said to be
half as heavy as a piston engine of more
than twice the power.
Changing Craftsman
Indian sil\ersmiths who used to make
costume jewelry for tourists are now
making electronic parts for the Atomic
Energy Commission. A New Mexico
firm is using the Indian silversmiths to
make some minor electronic components
under government contracts.
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PhD, MS, BS in EE
PhD, MS in Physics and Mathematics
— ivould yoxi rather blaze trails in electronic
communications theory or consolidate
territory newly won?
YOU CAN AIM YOUR CAREER IN i/TMa DIRECTION
AT STROMBEReCARLSON
Division of General Dynamics
. . .where a group of outstanding scientists
and engineers are conducting both theoretical
and applied studies in many aspects of the
science of communications
While our broad concern at Stromberg-Carlson is in the acqui-
sition, transmission, processing, storage and display of com-
munications data, ancilliary investigations — often seemingly
remote — are carried on to enhance our basic understanding
of the communications field.
TO THE ADVANCED DEGREE CANDIDATE this fre-
quently offers the opportunity, upon completion of his studies,
to continue theoretical investigations initiated in thesis
preparation.
TO THE MAN WHO HAS RECENTLY RECEIVED HIS
BS, it provides varied career choices: to work directly with
experts on research projects; to participate in advanced devel-
opment engineering concerned with the solution of complex
systems engineering and equipment problems; to undertake
the design of specific hardware which may involve the first
practical utilization of new knowledge.
AT ALL LEVELS, the opportunities for professional growth
are exceptional, not only through concentration on work in
advanced areas but through continual contact with able men
trained in other disciplines. Informal consultation between
engineers, physicists, mathematicians, psychologists and lin-
guists is available on a day to day basis. Further, with scien-
tists it is the aim of Stromberg-Carlson's technically-trained
management to maintain the atmosphere of the academic
world, encouraging discussion, publication of papers and par-
ticipation in technical symposia.
The list below indicates
the range of work currently
in progress.
FIELDS OF RESEARCH ENDEAVOR
Paramagnetic Resonance
Thin Photoconductor Films
Ferroetectricity
Propagation and Coding
Speech Analysis
Bandwidth Compression
Hydro-Acoustic Transducers
Molecular Electronics
Defect Sohd State Physics
Parametric Devices
Tunnel Diode Logic
Scatter Propagation Analysis
Plasma Physics
ADVANCED DEVELOPMENT & ENGINEERING
ICBM Communications
Electronic Switching
Nuclear Instrumentation
High-Speed Digital Data Communications
Electronics Reconnaissance Systems
Single Sideband Communications
Synchronous Data Transmission
ASW Techniques
Machine Tool Automation
Radio Data Links
High Intensity Sound Generators
Air Acoustics
Shaped Beam Display Systems
High-Speed Automatic Missile Check-Out Equipment
Super-Speed Read-Out and Printing Equipment
Electro Acoustics & Transducers
Logic Systems
Sound Systems
RF Equipment
Precision Hi-Fi Components
For further information write to the College Relations Section,
Engineering Personnel Department.
I\/IBERG-CARLSON
A D vsoN OF GEIMERAI- DYNAIVII
1450 North Goodman St., Rochester 3. New York
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BRAINWASHING . . .
( (Jontiniu tl fro/ii Ptu/e 34)
there were so many informers, again the
POW's didn't know who to trust and
thus dichi't trust an\body.
Major Mayer emphasizes here that
the Communists were presenting a coun-
ter-revolution b\' devaluing consiprac\'.
They drove a wedge between men.
They might have a revolt, but no revo-
lution. The fact that none of the captive
men tried to escape shows that the Com-
munists had something real to work
with.
Alajor Mayer says self-criticism be-
came a collectivized reh'gious confession-
al which created selfishness and impul-
siveness. Only in confession periods were
the men a group. The need they had for
a group action further promoted confes-
sion. A side reward was keeping the
Chinese happ>' and off the POW's
backs.
IVIail from home was distributed to
the prisoners, but never the happy let-
ters: letters that said, "I love you, John.
Please hurry home." The letters they
read complained about things at home,
shortages of money or food ; or the let-
ters said, "Dear John." The men first
felt resentment toward their families
and friends, then denial. Their past re-
lationships became unreal and gave them
little support in the present.
Worthy of mention is the fact that
captured Marines, Turks and Colum-
bians showed none of the above char-
acteristics. Only 14 Marines signed pe-
titions, none of which were degrading
to self or country. None of the Turks
under the same conditions of captivity
were brainwashed and 100 per cent of
them lived.
The Turks showed tight organiza-
tion within their group. They loved to
harass the Chinese by milling about,
then rushing a guard. The Chinese
would scurry about trying to get extra
guards in position to break the advance.
The Turks would then run only within
a couple of yards of the rifles and sit
down or turn around. Only the top-
ranking Turk officer would speak to
the Chinese. The Chinese removed the
officer in an attempt to eliminate the
authorit\- figure, but the next ranking
Turk would take charge. The Chinese
kept removing the officers and finally
got down to the enlisted men. The
Turks still held the top card. They
delegated authority to the private who
had longest been in the service. The
Chinese finally gave up and returned all
the Turks they had removed to the
group.
The reasons given for the cohesive-
ness of these groups is the existence of
strong discipline in training and esprit
de corps. In addition the intense hatred
the Turks had for Communism was im-
portant. A Turk wouldn't obey even
the most reasonable communist request
because it came from a Communist. The
Columbians' strong religious convictions
held them together. Also held as a rea-
son was the language barrier between
captors and captive.
To combat the effects of brainwash-
ing the government in\'estigating com-
mittee suggested a three-phase training
program with an emphasis on military
discipline, esprit de corps and morale.
The first phase would include train-
ing to develop resistance to Commiuiist
political and economic indoctrination.
Knowledge and appreciation of Ameri-
can heritage, familiarity with world-
program aims, character guidance and
religious beliefs would be emphasized.
In the second phase, means to e\ade
capture, then escape and sm'vival woidd
be stressed. The men would be shown
how to combat physical and mental con-
ditions and how to deal with informers
and collaborators.
The third phase would sho«- the men
how to bring the aid and support of
the L. S. to prisoners.
The government's most important
step to combat brainwashing, however,
was establishing the Code of Conduct.
Its clear-cut rules leave no room for
indecision or doubt of how a captive
soldier should act. The ideas expressed
in the Code and emphasized by Major
Mayer are first that a service man
should resist capture. Once captured, he
should never cooperate and should get
into a group that will resist. The pur-
pose of this is to eliminate the feeling
of aloneness Korean POW's showed.
The men should try to escape and
keep trying over and over again. A
soldier should never compromise with
liis captors. He should do nothing that
would hurt fellow Americans.
The senior officer should take com-
mand of the captive group. The other
men are bound to support him.
When questioned, the POW is bound
to give only his name, rank, service
number and date of birth. This settles
the question in the minds of captives
of how much they can safely tell.
Major Mayer brings the issue closer
to the home front when he says the
men need a set of principles to defend.
He gives the responsibility to the edu-
cation system. Teachers should com-
mit themselves to the students and not
just teach facts. The WHY is import-
ant in a classroom. Knowing what is be-
hind our government can help protect
a man: his loyalty holds and he holds
himself personally responsible.
General L. T. Shepherd says, "In the
struggle against Communism, the POW
camp is another battlefield. A soldier
must be taught courage, faith and a
sense of personal responsibility. There
must be an awakening of the indi\idual
to the principles of our cause."
THE DEAN'S PAGE . . .
(Continued from Page 16)
Summer positions for undergraduates
are also publicized by bulletin much in
the same way as those for graduating
seniors. These summer bulletins are
available on Tuesday both during the
fall and spring semesters, however, more
companies are interested in interviewing
men for summer work during the spring
semester. The summer bulletins are blue,
as contrasted to the regular graduating
senior white bulletin.
Your choice of a job is one of the
most important decisions you will ever
make. You may have other sources
through which you may secure a job,
but don't let the opportunity of seeing
the many companies w^ho come to the
campus for only one purpose—to see
you
—
pass without taking advantage of
it.
Come in and get acquainted with the
Placement Office staff. If you have a
particular problem we are always happy
to help you. If your problem is just
the usual one—finding a good job—we
can help with that too. With all due
modesty we might point out that after
all these years we have a few of the
answers I
Railway To Airport
Moscow is planning a nine-mile ele-
vated railway that will link the city's
imderground rail network with Vnu-
kovo Airport. Rails will be supported
by trestle 20 feet above the ground and
will be built to accommodate trains at
speeds up to 100 miles per hour. The
elevated railway is planned to permit
other transportation to pass underneath
the trestles.
Wildcatting For Steam
A Los Angeles company will soon
begin drilling wildcat test wells on the
island of Hawaii—but for steam, not
oil. The tests will be made near sites
of 1955 and 1960 volcanic eruptions,
and the company hopes to hit lava-
heated steam that can be piped to the
surace to turn tin-bines and generate
electric! tv.
America Goes Oriental
American eaters are going oriental.
One of five consumers now regularly
buys American - Oriental foods, as
against one of 15, 12 years ago.
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Talking Shop. These photographs were taken at
the ISth Annual Joint Technical Meeting,
Standard Oil Company and its affiliates, May
9-13, French Lick, Indiana. More than 350 oil
men attended formal sessions and enjoyed infor-
mal discussions with other scientists.
«?SHOP-TALK" SESSION FOR SCIENTISTS
In a company where scientific research
ranges all the way from palynology to
metal stress, the need for an exchange of
information is imperative. Much of this
can be accomplished with written reports.
Howev'er. Standard Oil has found that a
"Shop-Talk" conference once each year
accomplishes a meeting of scientific minds
that is even more satisfactory.
This year, at Standard's 18th Annual
Joint Technical Meeting more than 80
technical papers were presented to 350
technical experts and representatives of
other departments. Discussed were such
subjects as the potential use of atomic
energy as a commercial fuel souixe, elec-
tronic computer controls, and the use of
S80-an-ounce platinum in making higher
octane gasolines. In addition to these
formal meetings, small discussion groups
and conversations between individuals
contributed to the exchange of ideas. The
result was a stimulating five-day period
that saw new ideas take shape. The meet-
ing benefited everyone—scientists, the
company, and consumers.
This type of meeting, which Standard
pioneered, is another example of scientific
leadership by Standard, and another rea-
son why men with technical training find
a Standard Oil career offers unusual cre-
ative encouragements.
STANDARD OIL TOMPAXY
-910 SOUTH MICHIGAN AVENUE, CHICAGO 80, ILIINOIS
STANDARD
!
THE SIGN OF PROGRESS ...
THROUGH RESEARCH
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NEW CHRYSLER
CAR-A-MINUTE ASSEMBLY PLANT
ADMINISTRATION BLDG.— Architects and Engineers: Sverdrup & Pakceu, St. Louis • General Contractor: Fbuin-Colnon CoNTRAcrrso Co., St. Louis
ASSEMBLY BLDG. — Albert Kahn, Associated Architects and Engineers, Detroit • H. D. Tousley Co., General Contractor. Kirkwood, Mo.
Designed to hold down upkeep.. . equipped witfi JENKINS VALVES
Chrysler Corporation's St.
Louis assembly plant serves
the midwest, employs more
than 4000 in building Val-
iant, Plymouth, Dodge Dart
and new Dodge Lancer cars.
Seven buildings include a
1.3 million square-foot man-
ufacturing building and a
U-shaped administration
building of reinforced con-
crete columns and girders,
with pre-cast concrete floor
and roof deck.
Designed to be "the nation s most modem automobile manufacturing facility,"
this huge new plant also represents an all-out effort to make it a record-breaker
in terms of low upkeep.
That Jenkins Valves would minimize valve maintenance and replacement
costs was assured by the service records of Jenkins Valves in other Chrysler
Corporation plants.
By installing Jenkins Valves to control customary service lines and the
extensive paint carrying system in the St. Louis plant, Chrysler guaranteed
dependability and economy. Yet, the Jenkins Valves cost no more.
You can take the gamble out of valve costs with one word in your specifica-
tions or purchase order ... the word for economy: "JENKINS." For information
about specific valves, ask your local Jenkins Distributor or write—Jenkins Bros.,
100 Park Ave., New York 17.
JENKINS
ICjK for the JENKINS D
VALVE S
I
Jenkins Gate Valves control lines carrying paint
as well as plumbing, heating, air conditioning.
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For the man
who likes to make
his own
career decisions
The Allis-Chalmers Graduate Training Course
is based on freedom of opportunity. You will
have up to two years of practical training to
find the right spot for yourself. At the same
time, you enjoy a steady income. You can ac-
cept a permanent position at any time — when-
ever you can show you are ready.
You help plan your own program, working
with experienced engineers, many of them grad-
uates of the program. Your choice of fields is
as broad as industry itself— for Allis-Chalmers
supplies equipment serving numerous growth
industries.
A unique aspect of the course is its flexibility.
You may start out with a specific field in mind,
then discover that your interests and talents lie
in another direction. You have the freedom to
change your plans at any time while on the
course.
Types of jobs: Research • Design • Development • Manufac-
turing • Application • Sales • Service.
Industries: Agriculture • Cement • Chemical • Construction •
Electric Power • Nuclear Power • Paper • Petroleum • Steel.
Equipment: Steam Turbines • Hydraulic Turbines • Switchgear
• Transformers • Electronics • Reactors • Kilns • Crushers •
Tractors • Earth Movers • Motors • Control • Pumps • Engines:
Diesel, Gas.
Freedom of Opportunity opens the doors to chal-
lenging and intt'resting careers. Among them is
our Nuclear Power Division, with an engineering
staff in Washington. D. C, a new research and
development center in Greendale, Wis., and an
important research effort at Princeton University
involving power from the hydrogen atom. For de-
tails on the opportunities available, write to Allis-
Chalmers, Graduate Training Section, Milwaukee
1, Wisconsin.
ALUS-CHALMERS<^
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Check-Writing Nation
Three out of ever>" five Americans
ha\e checking accounts, and last year
wrote nearly ten billion checks worth
better than three trillion dollars.
Iron Ore Imports
The L . S. has grown steadily more
dependent on iron ore imports since
World War II. Imports have risen
from five million gross tons in 1947
to an estimated 41 million gross tons
this year, while domestic shipments have
varied betvveen 1953s 118 million tons
and 1959's 60 million tons and will
reach about 110 million tons this year.
Ohio Street Fight
The Chamber of Commerce of Belle-
fontaine, Ohio, has successfully defend-
ed the country's oldest stretch of con-
crete street from the state highway de-
partment, which wanted to cover it with
asphalt. The street, a half-block section
of State Route 47, was paved in 1893
and some of the concrete is st'.ll in ex-
cellent condition.
Big Squeezing Business
Use of collapsible metal tubes in-
creased last year by 14 per cent. Pro-
duction of the tubes reached 1,150.013,-
808 and half were filled with tooth
paste.
U. S. Inventiveness Lags
Though the L . S. has long regarded
itself as the world's leader in technical
progress, its inventiveness has declined
since 1930 and it now ranks seventh
among free world nations in patent ap-
plications per one thousand residents.
Product Engineering, McGraw-Hill
publication, declares. Switzerland, the
world leader, produces three times the
number of patent applications per capita
than does the U. S.
Subway Bulb Snatchers
New \ ork City s subway system has
a fool-proof, anti-pilfering defense
against commuters who have the bulb-
snatching habit. Subway light bulbs are
screwed in counter-clock-wise. Regtdar
light bulbs go in clock-wise.
Missile Silos 'Sunk'
The contractor building two under-
ground firing silos for minuteman solid-
propellant missile tests at Cape Ca-
naveral, Fla., is literally "sinking'' the
109-foot-deep silos into Canaveral's
water)- sand. Sections of the huge rein-
forced concrete structures are built at
ground level. As the weight of each sec-
tion sinks the silo into the ground, a
new section is poured on top and the
earth in the middle is excavated by a
crane.
JJoU Don'f Have fo Join the
Service for
TRAVEL — ADVENTURE
EDUCATION
FRICK COMPANY offers a training course for a
smoli select group of trainees each year.
The additional experience and training gained in
this refrigeration course will guarantee your future
in this fast growing field.
Frick graduates are associated with all types of
large industry, all over the world.
Find out how you too can join this select group
of refrigeration experts.
iVz:te . . .
for details and applications for the Student
Training Course today
. . .
Roads Running Red
A part of Bimiingham, England's,
highway network is paved in red. En-
gineers there claim the rubber and
asphalt experimental mixture will offer
longer wear and less maintenance than
conventional coatings.
Metal Fibers?
Metals in fiber form are attracting an
increasing amount of attention by of-
fering such advantages as : controllable
porosity ( important in filters, diffusers.
mixers, flame barriers, and battery
plates ) and controllable density ( use-
ful for structural applications). L sing
fiber metallurgy' techniques, metals can
also be combined with other metals,
ceramics, or plastics to achieve special
properties.
Power Stopping
"Our new power brakes are out of
this world," a salesman for the Xausey
Eight told a prospective lady customer.
"Now with that equipment, instead of
running over a victim, you can stop
squarely on top of him."
Solution To Crisis
A ^oluno^ to the old Far East prob-
lem may be had by making a deal with
the Chinese Communists
—
Quemoy and
Matsu for Boardwalk and Park Place.
Electronics Future
In the consumer electronics are.T.
television will continue to be tremen-
ously important. Inventions are expect-
ed to make color TV more economical
and thus more widely used. Radical de-
sign changes may be expected as new-
types of screens become available. Ra-
dios will continue to be ver>- important,
with wristwatch radios and transmitters
a possibility". Of course Dick Tracy has
had those for years.
Hi-fidelity phonographs will be even
more widely used. New tjpe recording
devices to preser\-e both sound and pic-
ture of TV programs are possible con-
sumer items. Electronic ovens, door
openers, and electronic organs will be-
come more popular consumer products.
Electronic ignition systems for autos,
plus electronic safety devices and traffic
controls may well be in the sights of
the Sixties. Even phonevision may be-
come practical before many years go by
—the combination of sight as well as
voice in personal communication de-
vices.
Here are a couple of mottoes to hang
above your desk
:
"I'm not talking common sense. I'm
talking policy."
"I'm accustomed to your face but it
still scares normal people."
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Boron-10 vs. brain tumors
Physicians and scientists working in
cancer research at Brookhaven National
Laboratory, Upton, N. Y., are probing
the use of Boron-10 isotope in treating
a common type of brain tumor (glio-
blastoma multiforme).
Results of this therapy are so encour-
aging that Brookhaven and at least two
other institutions are constructing addi-
tional nuclear reactors used in this
therapeutic venture.
The method. In a technique known as
Neutron Capture Therapy, the patient
receives an injection of a Boron-10 com-
pound. Cancerous tissue absorbs most
of the neutrons.
In the split second that the Boron-10
becomes radioactive, it produces short-
ranged alpha particles which destroy
cancerous tissue with a minimum of
damage to healthy tissue.
Producing the isotope. The plant fur-
nishing Boron-10 to Brookhaven ordi-
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narily turns out about three pounds
during a 24-hour work day. Separation
of the isotope takes place in what is
described as "the world's most efficient
fractionating system." In 350 feet of
total height, six series-connected Monel*
nickel-copper alloy columns enrich a
complex containing 18.8^' Boron-10 iso-
tope to one containing 92'^t Boron-10.
Purification. To purify the 92% con-
centrate, a whole series of complicated
processing steps are needed . . . includ-
ing deep freeze. Columns, rehoilers,
condensers, vessels, pinnps, and piping
abound — each a constant challenge . . .
both to the metal and to those concerned
with equipment design and operation.
How would you meet such chal-
lenges? Some problems, of course, were
unique and demanded ingenuity of a
high order. But answers to most, 90%
or more, could be found in the vast
"experience bank" maintaineil by Inco
. . . some 300.000 indexed and cross-
referenced reports of melal perform-
ance under all manner of conditions.
Make a mental note: (1) that The
International Nickel Company is a rich
source of information on high-tempera-
ture and corrosion-resisting alloys; (2)
that Inco makes this experience avail-
able to you. SlIoO. Inco
Tlie International Nickel Company, Inc.
New York 3, N. V.
^ International Nickel
The Inlfrnalional Nirkcl ('ninpaiiy. Inc.. is the l". S. .\fiiliale nf the Iiilernulional Nirkel Company
of Cany(I;i. I.iiiiiiei! — prmliner of Inro Niikel. Copper, Cobalt, Iron Ore, Tellurium, Selenium,
Sulfur, and riutinuni, Palladium and Oilier Preeious Metals.
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BOOK REVIEW
ENGINEER'S VEST POCKET BOOK
Published by Ottenheimer Publishers, Inc., Retail Price 90c
4805 Nelson Avenue,
Baltimore 15. Md.
All engineer can't carry in his head
all the information he has ever learned,
but he can carry in his pocket all the
information crammed into the Engi-
neer's Jest-Pocket Book. And what a
mass of information there is.
Whether you are looking for the
formula for the Binominal Theorem,
the properties of structural steel, the
strength of gear teeth, the properties of
saturated and superheated steam, the re-
sistance of immersed body moving
through fluid, thermal stress, resistance,
veniers, cost estimating, properties of
minerals, chemical solubility, or any of
the other 250 main items and 47 inl-
purtant charts, you will find the in-
formation, between the pages (192) of
this handy [iy% x 5 J/), informative
book.
There is an alphabetical index, an in-
dex of charts and tables, as well as 12
marginal indexed headings: Mathe-
matics, Building, Mechanics, Heat, H\-
draulics. Pipes, Electricity, Surveying,
Costing, Mining, Chemistry, and Mis-
cellaneous Data. Everything has been
done to make it easy for you to find
what vou need.
Gyro spin motor produced by Fafnir for B-58 Hustler bomber.
FAFNIR BEARINGS STEER THE HUSTLER
In assembling gyro spin motors from sup-
plied parts, a navigational instrument
maker found that tolerances piled up,
affecting motor performance. Solution?
Production of the complete motor by
Fafnir. An unusual assignment for a ball
bearing manufacturer. But one that shows
the capabilities of America's largest inde-
pendent manufacturer of ball bearings
. . . six plants, over 1% million sq. ft. of
production space.
Looking for the unusual in an engineer-
ing career? At Fafnir, your assignments
will keep you "at ttie turning points of
progress" with a company recognized
everywhere for leadership. For infor-
mation, write Mr. H. B. Van Dorn, Direc-
tor of Engineering, The Fafnir Bear-
ing Company, New Britain, Conn.
FAFNIR
BALL BEARINGS
Monkey Dollars?
Engineers at an English power sta-
tion would like to know what to do
with a monkey skin sent them by a
young Ghanian boy in exchange for lit-
erature and textbooks on power station
engineering. The boy, who wants to be
an electrician, shipped the monkey skin
promptly on receipt of material fur-
nished him b\- station personnel.
Losing Business
Service station dealers may be losing
an average of nearly $20 on every mo-
torist who drives out of their stations.
An oil company survey found that nine
out of ten cars needed one other item
besides gasoline, half needed at least
three items and nearly one in ten need-
ed at least six items.
One-Shot Camera
A fuse-operated, single-shot camera,
onlv one-and-a-half inches in diameter
and one-and-one-fifth inches long, has
been designed in Australia. The baby
camera uses disk-shaped film, takes its
picture with a 0.3 millisecond exposure
at f.8, and can be reloaded and reused
after each firing. Only fuse and firing
lever need be replaced.
Profitable Spillage
An assayer in Nevada developed and
operated what was probably the short-
est-lived mine in Nevada history last
February. The assayer, since 1948, test-
ed iron ore brought to his office by a
mining company. Each truck spilled a
little ore in the parking area. After test-
ing his own property, the assayer mined
700 tons of ore and sold it back to the
mining company.
Sawdust-Based Highway
Canadian engineers are using a thick
layer of sawdust to build a portion of a
highway between Vancouver and New
Westminister, B. C. In this area, the
Burnham Throughway crosses deposits
of peat and very soft clay up to 80 feet
in depth. The sawdust is placed over
the peat, which is too soft to support
construction vehicles and sand is placed
on top of sawdust.
Nine-Story Balloon
.•\ missile maintenance shelter, made
from nylon coated with vinyl, is be-
lieved to be the world's largest air-sup-
ported structure. The main structure
stands nine stories high and measures
150 feet in diameter. Air of one-tenth
of a pound per square inch from low-
pressure, high volume blowers supports
this huge structure which can withstand
hurricanes and sub-freezing tempera-
tures.
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If your sights are set on nuclear power-
-you'll find
Photography
at Work
with you
Already engineers working with
nuclear power have learned that only
utmost purity of materials and metic-
ulous accuracy in manufacture can be
tolerated in a reactor. Steels for the
reactors and reactor vessels are checked
for make-up and molecular structure
with photomicrography and \-rav dif-
fraction. Welds are proved sound and
moderators flawless with radiographv.
And stresses likely to occur are studied
in advance with photo-elastic stress
analysis.
In this new-day industry, as in any
field on which you set your sights,
photography plays a part in making a
better product, in producing it easier,
in selling it faster. It cuts costs and
saves time all along the line.
So. in whatever you plan to do, take
full advantage of all the ways photog-
raphy can help.
CAREERS WITH KODAK:
With photography and photographic proc-
esses becoming increasingly important in
the business and industry of tomorrow,
there are new and challenging opportunities
at Kodak in research, engineering, elec-
tronics, design, sales, and production.
If you are looking for such an interesting
opportunity, write for information about
careers with Kodak. .Address: Business and
Technical Personnel Department, Eastman
Kodak Company, Rochester 4, N. Y.
Mock-up of the Shippingport (Pa.) .Atomic Power Station reactor
which was designed and developed by the Westinghouse Electric
Corporation under the direction of and in technical cooperation
with the Naval Reactors Branch, U.S. .Atomic Energ)- Commission.
EASTMAN KODAK COMPANY
Rochester 4. N. Y.
One of a series
Interview with
General Electric^s Byron A. Case
Manager Employee Compensation Service
Your Salary
at General Electric
Several surveys indicate that salary is
not the primary contributor to job
satisfaction. Nevertheless, salary con-
siderations will certainly play a big
part in your evaluation of career op-
portunities. Perhaps an insight into the
salary policies of a large employer of
engineers like General Electric will
help you focus your personal salary
objectives.
Salary—a most individual and per-
sonal aspect of your job—is difficult to
discuss in general terms. While recog-
nizing this, Mr. Case has tried answering
as directly as possible some of your
questions concerning salary:
Q Mr. Case, what starting salary does
your company pay graduate engineers?
A Well, you know as well as I that
graduates' starting salaries are greatly
influenced by the current demand for
engineering talent. This demand es-
tablishes a range of "going rates" for
engineering graduates which is no doubt
widely known on your campus. Be-
cause General Electric seeks outstand-
ing men, G-E starting salaries for these
candidates lie in the upper part of the
range of "going rates." And within
General Electric's range of starting sal-
aries, each candidate's ability and
potential are carefully evaluated to de-
termine his individual starting salary.
Q How do you go about evaluating
my ability and potential value to your
company?
A We evaluate each individual in the
light of information available to us:
type of degree; demonstrated scholar-
ship; extra-curricular contributions; work
experience; and personal qualities as
appraised by interviewers and faculty
members. These considerations deter-
mine where within G.E.'s current sal-
ary range the engineer's starting salary
will be established.
Q When could I expect my first salary
increase from General Electric end how
much would it be?
A Whether a man is recruited for a
specific job or for one of the principal
training programs for engineers—the
Engineering and Science Program, the
Manufacturing Training Program, or
the Technical Marketing Program—his
individual performance and salary are
reviewed at least once a year.
For engineers one year out of col-
lege, our recent experience indicates a
first-year salary increase between 6 and
15 percent. This percentage spread re-
flects the individual's job performance
and his demonstrated capacity to do
more difficult work. So you see, salary
adjustments reflect individual perform-
ance even at the earliest stages of
professional development. And this
emphasis on performance increases
as experience and general competence
increase.
Q How much can I expect to be making
after five years with General Electric?
A As I just mentioned, ability has a
sharply increasing influence on your
salary, so you have a great deal of per-
sonal control over the answer to your
question.
It may be helpful to look at the cur-
rent salaries of all General Electric
technical-college graduates who re-
ceived their bachelor's degrees in 1954
(and now have five years' experience).
Their current median salary, reflect-
ing both merit and economic changes,
is about 70 percent above the 1954
median starting rate. Current salaries
for outstanding engineers from this
class are more than double the 1954
median starting rates and, in some
cases, are three or four times as great.
Q What kinds of benefit programs I
does your company offer, Mr. Case?
A Since I must be brief, I shall merely
outline the many General Electric em-
ployee benefit programs. These include
a liberal pension plan, insurance plans,
an emergency aid plan, employee dis-
counts, and educational assistance pro-
grams.
The General Electric Insurance Plan
has been widely hailed as a "pace
setter" in American industry. In addi-
tion to helping employees and their
families meet ordinary medical expen-
ses, the Plan also affords protection
against the expenses of "catastrophic"
accidents and illnesses which can wipe
out personal savings and put a family
deeply in debt. Additional coverages in-
clude life insurance, accidental death
insurance, and maternity benefits.
Our newest plan is the Savings and
Security Program which permits em-
ployees to invest up to six percent of
their earnings in U.S. Savings Bonds
or in combinations of Bonds and Gen-
eral Electric stock. These savings are
supplemented by a Company Propor-
tionate Payment equal to 50 percent
of the employee's investment, subject
to a prescribed holding period.
If Yoii ivoiild like a reprint of an
informative article entitled,'^^How
to Evaluate Job Offers" by Dr. L.
E. Saline, icrite to Section 959-l-i,
General Electric Co., Schenectady
5, New i ork.
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